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Acronyms, Abbreviations and Definitions 
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Federal 2008 Mitigation Rule – the USACE Final Rule: Compensatory Mitigation for Losses of Aquatic 
Resources 

GPS- Global Positioning System 

I-5 – Interstate 5 

IRT - Interagency Review Team  

Mitigation bank – a habitat bank selling mitigation credits, typically regulated by the USACE, 
and/or a state natural resources agency 

Mitigation credits - aquatic resource mitigation credits that can be used to compensate for impacts to 
aquatic resources and critical habitats, such as wetlands, under the jurisdiction of the IRT 
agencies  
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NMFS – National Marine Fisheries Service 

NOAA - National Oceanic and Atmospheric Administration 

Port – Port of Everett 

Sponsors – Port of Everett and Wildlands 

State – State of Washington 

State 2009 Mitigation Bank Rule - the Washington State wetland mitigation bank rule, WAC 173-700-
303  

USACE – U.S. Army Corps of Engineers 
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1.0 INTRODUCTION 
The Port of Everett (Port) and their partner Wildlands (sponsors) are seeking certification of 
compensatory mitigation credits for aquatic resources (mitigation credits) by the Interagency Review 
Team (IRT) for the Blue Heron Slough Conservation and Mitigation Bank (Bank) in Everett, 
Washington.  

The Bank site is located on approximately 353 acres east of Interstate 5 (I-5) between Union Slough and 
Steamboat Slough near the sloughs’ confluence with Possession Sound (Figure 1, Regional Vicinity). The 
site is in the Snohomish River estuary within Snohomish River Water Resources Inventory Area 7 
(WRIA 7).  Historically, the site supported tidally-influenced marsh, non-tidal scrub-shrub, and forested 
habitat types typical of the lower Snohomish Estuary (Haas and Collins 2001). In the early 1900s the site 
was diked and drained for agricultural use. Construction at the Bank site will restore tidal and riverine 
hydrology and physical processes, and restore a mosaic of estuarine mudflats, tidal marshes, and riparian 
habitats. Permanent protection of these habitats will provide long-term watershed benefits.  

In 2008, the Bank was approved by the National Oceanic and Atmospheric Administration (NOAA) as a 
conservation bank with conservation credits that can be used to compensate for impacts to special-status 
salmonid species listed as threatened under the Endangered Species Act (ESA). Wildlands began 
restoration of the site in 2008; however, construction was put on hold due to the unstable economic 
climate. In 2010, the sponsors submitted a prospectus to the IRT to initiate the process of obtaining 
certification of mitigation credits for the Bank. However, this process was also put on hold, several 
permits required for restoration of the site expired, and the prospectus was withdrawn by the sponsors in 
2013. A revised prospectus was submitted in February of 2017, but due to lack of adequate staffing, the 
IRT was unable to begin the review process. In June of 2019, a consent decree was lodged addressing 
Natural Resource Damages at Port Gardner. As described in Appendix C to the consent decree, Statement 
of Work, a portion of the credits generated by the Blue Heron Slough project will be set aside to offset the 
damages that occurred in Port Gardner Bay and that portion shall not be used as the basis for credits 
transferred or sold to other parties. The Statement of Work goes on to state that “the remaining credits 
will be available for sale as either conservation credits under the Blue Heron Slough Conservation Bank 
Agreement, wetland mitigation bank credits (certification pending), or to offset natural resource damages 
from other potentially responsible parties (PRPs) for the Port Gardner Bay or other ecosystem markets.”  

Some construction was done on the site in 2008, 2014, and 2018. In 2019, large-scale construction efforts 
for the dike and habitat occurred but were stopped in December and will resume in spring/summer of 
2020. All necessary construction permits for this phase of the project have been obtained or updated.  
This prospectus has been updated to incorporate project design refinements determined to be necessary 
since 2008, “lessons learned” by the restoration and mitigation community since 2008, additional 
information prepared in response to comments received in 2010, and current regulatory requirements and 
guidance provided by the IRT agencies. Upon IRT certification of mitigation credits, the Bank would be 
able to provide ecologically sound and economically viable compensatory mitigation for impacts to 
wetlands and other aquatic resources and critical habitats under the jurisdiction of the IRT agencies, 
including marine and estuarine wetlands and waters, palustrine wetlands and waters, riparian habitats, and 
buffer areas. 

Following the Prospectus cover page, a copy of the Prospectus Checklist has been provided, as required 
by the Prospectus Submittal Procedures for Federal and State Wetland Mitigation Banks in Washington 
State (Revised March 2013). The Checklist summarizes where in this Prospectus the required Checklist 
information is provided.   
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2.0 GOALS AND OBJECTIVES  
The Bank provides an excellent opportunity to restore approximately 353 acres of intertidal estuarine 
habitat and buffer, to reconnect this acreage to other habitat in the Snohomish River watershed and Puget 
Sound, and to preserve open space adjacent to the City of Everett’s Urban Growth Area.  

The overarching objective of the Bank is to restore and reconnect approximately 353 acres of tidal marsh 
and buffer habitat in the Snohomish River estuary by restoring natural processes at the Bank site.  

Specifically, project goals include: 

Goal 1:  Restore ecological processes (hydrologic, geomorphic, physiochemical, and biological) 
that will improve ecological functions within the Snohomish River watershed, Whidbey Basin, 
and Puget Sound. 

Goal 2:  Provide off-channel fish rearing and refuge habitat in the Snohomish River estuary.  

Goal 3:  Permanently protect and manage the restored and enhanced habitats at the Bank site in 
perpetuity.  

Goals 1 and 2 will be accomplished by implementing the following objectives:  
 

Objective 1:  Reconfigure the site topography to recreate off-channel rearing habitat and refugia 
for juvenile salmonids and other aquatic species, to restore a mosaic of habitats across the site 
(channel, mudflat, vegetated tidal marsh, upland buffer), and to encourage geomorphic 
stability. 

Objective 2:  Restore river flows and tidal exchange by breaching existing dikes in several 
locations to improve habitat and connectivity. 

Objective 3:  Enhance native woody vegetation on the remaining dikes to contribute to the food 
web (e.g., leaf litter and insects), to provide habitat components (e.g., large woody debris and 
shade) to the aquatic environment, and to provide habitat for terrestrial wildlife. 

Objective 4:  Control invasive plant species throughout the Bank site to encourage biological 
diversity in the plant, benthic, and wildlife communities. 

Goal 3 will be accomplished by implementing the following objectives:  

Objective 5:  Place a conservation easement over the site in order to extinguish all development 
rights.  

Objective 6:  Establish a monitoring and maintenance escrow account and an endowment to fund 
the short- and long-term maintenance and monitoring activities.  

Objective 7:  Monitor, maintain, and manage the Bank site in perpetuity.  

3.0 SITE LOCATION 
The Bank site is located between the cities of Everett and Marysville in unincorporated Snohomish 
County (Figures 2 and 3, Bank Location and Aerial Photo) on north Spencer Island. The main channel of 
the Snohomish River is located to the southwest of the Bank site. The Bank site is bounded to the north 
and east by Steamboat Slough, to the south by Union Slough, and to the west by I-5. The north shoreline 
of the Bank site extends from approximately river mile (RM) 1.5 to RM 3 along Steamboat Slough. The 
south shoreline of the Bank site extends from RM 1 to approximately RM 1.8 along Union Slough. The 
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Bank site is located in Sections 3, 4, 9, and 10 of Township 29 N, Range 5 E, on the Willamette Meridian 
at latitude 48°01’41”N, 122°10’02”W.  

4.0 PROJECT NEED  
The United States Army Corps of Engineers’ (USACE) Final Rule on Compensatory Mitigation for 
Losses of Aquatic resources (the federal 2008 Mitigation Rule) (USACE 2008) creates a preference for 
the use of mitigation bank credits to compensate for permitted impacts to aquatic resources because they 
“provide the highest likelihood of success and greatest value to the watershed from the available 
[mitigation] choices. We have established a preference for mitigation bank credits because of the lower 
risks associated with mitigation banks. [Mitigation banks] involve consolidating compensatory mitigation 
projects where ecologically appropriate, consolidating resources, providing financial planning and 
scientific expertise, reducing temporal losses of functions, and reducing uncertainty over project success 
(Section 332.3[a]).” 

The Bank will provide high-quality compensatory mitigation for impacts to wetlands and waters and other 
freshwater and marine aquatic resources including salmonids. The chance of restoration success is high-- 
historically the Bank site was a tidal marsh complex, wetland soils are still intact, tidal hydrology is still 
available, and plentiful native plant source material exists nearby. Because the Bank site is located in the 
highly productive estuarine portion of the watershed it will provide valuable freshwater and marine 
ecosystem benefits and mitigation services.  

4.1 Ecological Need 
Estuarine wetlands are an extremely important component of aquatic and terrestrial ecosystems, providing 
critical habitat for fish, birds, and other wildlife, including species that are commercially important. 
Estuaries, the areas where freshwater and saltwater mix, are complex ecosystems where tremendous 
quantities of sediments, nutrients, and organic matter are exchanged between terrestrial, freshwater, and 
marine communities. This availability of resources benefits an enormous variety of plants and animals. 
Fish, shellfish, birds and plants are the most visible. However, there is also a large variety of other less-
visible life forms in an estuarine wetland: for example, many kinds of diatoms, algae, and invertebrates 
that form the base of the food web. Studies in the Northwest have demonstrated that estuarine marshes are 
more productive than any other plant community (City of Everett et al.1997). Estuaries have high fish and 
wildlife density and species richness, they provide important breeding habitat, they provide important fish 
and wildlife seasonal habitat and movement corridors, they have limited availability, and they have high 
vulnerability to alteration.  
 
In particular, estuaries provide unique and critical habitat for Chinook (Oncorhynchus tshawytscha ) and 
other salmonids for rearing, migration, and transitioning between fresh- and saltwater (smoltification). 
Bull trout (Salvelinus confluentus) overwinter and forage in the estuary as well. Tidal wetland habitats 
also provide ecosystem services related to water quality and carbon sequestration. Estuaries are a priority 
habitat (Puget Sound Nearshore habitats) as defined by the state Department of Fish and Wildlife 
(WDFW 2008), and estuarine wetland habitats are considered so valuable that under the Washington 
State Wetland Rating System they are automatically designated as Category I or II wetlands (Hruby, 
2014).  
 
All Washington State (State) estuaries have been modified to some degree, bearing the brunt of 
development pressures through filling, drainage, port development, and disposal of urban and industrial 
wastes. The over-harvest of certain selected economic species has also modified the natural functioning of 
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estuarine systems. Levees that have disconnected the Snohomish River and tributaries from tidelands and 
marshes have dramatically altered the hydrology of the estuary, resulting in loss of tidal channels and 
marsh. Approximately 12,000 acres of wetlands and mudflats within the Snohomish Estuary have been 
diked and drained; this has resulted in an estimated 74.4 percent to 85 percent loss of the original 
estuarine and freshwater tidal wetland area (Pentec 1992 in City of Everett et al. 1997, and Shapiro and 
Associates 1979 in City of Everett et al. 1997, respectively). Nine percent of the estuarine sub-basin is 
now covered in impervious surfaces.  In addition, almost two-thirds (44 miles) of the channel edge along 
the main stem and distributary sloughs has been diked or armored (Snohomish Basin Salmon Recovery 
Forum 2005).  
 
The Snohomish River basin is the second-largest watershed draining to Puget Sound and one of the 
primary producers of anadromous salmonids in the Puget Sound region; nine salmonid species are found 
in the basin. However, the loss of historic tidal marsh area, habitat fragmentation, and reduced edge 
habitat complexity along major slough channels has depressed salmon population performance 
(Snohomish Basin Salmon Recovery Forum 2005). Native estuarine-dependent species including wild 
salmon and bull trout are listed as threatened under the federal endangered species act. In the Snohomish 
River basin Chinook salmon populations are at less than 10% of historic levels (Snohomish Basin Salmon 
Recovery Forum 2005). Major factors in population declines include: (1) degraded floodplain and in-river 
channel structure, (2) degraded estuarine conditions and loss of estuarine and river off-channel and side-
channel habitats, (3) riparian area degradation and loss of in-river large woody debris, (4) excessive fine-
grained sediment in spawning gravel, (5) degraded water quality and temperature, (6) degraded nearshore 
conditions, (7) impaired passage for migrating fish, and (8) altered flow regimes (Snohomish Basin 
Salmon Recovery Forum 2005).  
 
Other habitat problems in the watershed include tide-gates that restrict fish access to tributary creeks, 
altered sediment deposition patterns, and degraded water quality. The U.S. Army Corps of Engineers 
(USACE) performs dredging operations in the estuary every few years in the lower four miles of the 
Snohomish River. Water quality is degraded in places throughout the watershed; surface waters often do 
not meet State or Federal water quality standards (Snohomish Basin Salmon Recovery Forum 2005).  
 
Because there has been a tremendous loss of estuarine and freshwater tidal wetland and slough habitat 
within the Snohomish River estuary, there is a tremendous need for restoration of these extremely 
valuable habitats. To recover salmonids across Puget Sound, recovery in the Snohomish River basin is 
essential (Puget Sound Partnership 2007). Chinook smolt production estimates show that the estuary 
commonly acts as a bottleneck, particularly in years when survival to smolt stage is high (Haas and 
Collins, 2001). Substantial improvements in habitat are needed to address the current rearing habitat 
bottleneck. Modeling has identified the estuary as one of the most important places to focus restoration 
actions for salmonids. Actions that improve the connection of floodplains to riparian forests and side 
channels, as well as those that improve habitat complexity in the vicinity of and downstream from 
spawning areas are predicted to be the most effective in improving population performance. Restoring 
tidal marsh and improving edge habitat complexity will provide significant improvements in abundance, 
productivity, and diversity for salmonids and other species (Snohomish Basin Salmon Recovery Forum 
2005). Restoration activities at the Bank site will increase the tidally-influenced acreage in the Snohomish 
River Estuary by approximately 13 percent and will provide a potential production gain of 190,000 
chinook smolts/year (A. Haas 2001).  

The Bank site offers an important restoration opportunity because of its size and location in the highly 
productive but heavily impacted transition zone (A. Haas 2001). Restored habitats at the Bank site, 
including littoral [intertidal and shallow subtidal] habitat, intertidal vegetated marsh, intertidal mudflats, 
and intertidal scrub shrub, will benefit all estuarine-dependent and freshwater species in the Snohomish 
River basin (WRIA 7) and adjacent marine waters of Possession Sound and Puget Sound. Restoration of 
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the Bank site will address six of the eight factors described above as causing salmon population declines, 
and will improve water quality parameters. Restored wetlands at the Bank site will act as a filter thereby 
reducing sedimentation and toxic pollution, regulating nutrients and dissolved oxygen, and generally 
improving water quality. Increasing cover and tidal exchange through the Bank site and between 
Steamboat Slough and Union Slough may also improve temperature regulation in the watershed.  
 
Restoration of the Bank site will meet ecological goals and objectives to improve ecological processes 
(hydrologic, geomorphic, physiochemical, and biological) within the watershed, leading to benefits 
including: increased off-channel fish rearing and refuge habitat in the estuary, enhanced habitat for other 
aquatic and terrestrial wildlife, improved habitat connectivity, improved substrate accretion, decreased 
pollution, improved dissolved oxygen regulation, increased nutrient cycling, improved temperature 
regulation, enhanced native riparian vegetation, increased productivity, increase habitat components in the 
aquatic environment, and increased biological diversity in the plant, benthic, and wildlife communities. 

Restoration and preservation of the Bank site in perpetuity will also protect against the further loss or 
degradation of natural resources from agricultural practices or development such as waste treatment 
facilities. 

4.2 Market Need 
The sponsors have been evaluating the need for a wetland mitigation and/or species conservation bank in 
the Snohomish County area for years.  Agency representatives and potential clients have approached 
Wildlands with requests to entitle a bank to fulfill existing or anticipated mitigation and conservation 
obligations, as identified by NOAA, the USACE, and other resource agencies. Wildlands believes there is 
a healthy demand for suitable mitigation and conservation credits in the region. 

In addition, because the recent economic recovery has stimulated an increased demand for development 
in the region, the sponsors anticipate an accompanying increased demand for compensatory wetland and 
species mitigation. Mitigation banks have been identified by the USACE (USACE 2008) and the State of 
Washington (Ecology 2009) as the preferred means for meeting these compensatory mitigation needs 
because they have proven more successful than other mitigation approaches. The sponsors anticipate that 
funding generated by an increased demand for compensatory mitigation will provide an opportunity to 
restore approximately 353 acres of estuarine habitat and buffer at the Bank site.  

While there are two other wetland mitigation banks located at higher elevations within WRIA 7, the Blue 
Heron Slough Conservation and Mitigation Bank site is situated in the estuarine portion of the watershed 
and will provide marine, estuarine, and freshwater ecosystem services. The Bank presents a unique 
opportunity to mitigate for impacts to marine, estuarine, and freshwater habitats. Likewise, the Bank 
presents an opportunity to meet an anticipated need for credits that can mitigate for impacts to fish species 
regulated by NOAA and WDFW, and for impacts to aquatic resources regulated by Ecology and the 
USACE (e.g., wetlands).   

5.0 SITE SELECTION CRITERIA AND RATIONALE  
The Blue Heron Slough Bank site is ecologically suitable and sustainable as a tidal marsh complex, and 
will not conflict with other land uses. The Bank site meets the site selection criteria identified in WAC 
173-700-303 of the Washington State wetland mitigation bank rule (State 2009 Mitigation Bank Rule) 
(Ecology 2009) as outlined below.  
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5.1 Ecological Suitability 

5.1.1 Watershed-Based Location and Design 

WAC 173-700-303 (1)(a)(i): Are the proposed location and design consistent with watershed-
based restoration priorities? 

Restoration of the Bank site has been identified as a high priority in a number of watershed-based 
management plans: 

• Snohomish Estuary Wetland Integration Plan (SEWIP)(City of Everett et al. 1997) 
• Ecosystem Restoration Opportunities in the Snohomish River Valley, Washington (A. Haas 

2001) 
• Snohomish Estuary Wetland Integration Plan and Salmon Overlay (Salmon Overlay) (City of 

Everett and Pentec 2001) 
• Snohomish River Basin Chinook Salmon Near-Term Action Agenda (Snohomish Basin Salmon 

Recovery Forum, 2001) 
• Snohomish River Basin Salmon Conservation Plan (Basin Plan) (Snohomish Basin Salmon 

Recovery Forum 2005) 
• Puget Sound Salmon Recovery Plan (Shared Strategy and NOAA Fisheries, 2007) 
• Snohomish County Shoreline Management Plan Restoration Element (Restoration Element) 

(Snohomish County 2010) 
• Strategies for Nearshore Protection and Restoration in Puget Sound (USACE and the Washington 

Department of Fish and Wildlife, 2012) 
 
One of the driving factors influencing the development of the Bank was the desire to implement habitat 
restoration plans outlined in the SEWIP, the Salmon Overlay, the Basin Plan, and the Restoration 
Element.   
 
The SEWIP is a scientifically-based land and watershed management plan for the Snohomish Estuary. 
Following the listing of Chinook salmon and bull trout, the Salmon Overlay was drafted in order to plan a 
course of action to begin recovery of local salmon populations. Production of the SEWIP and Salmon 
Overlay was a cooperative effort between a number of agencies including, the Department of Ecology 
(Ecology), the Environmental Protection Agency (EPA), the City of Everett (Everett), the Puget Sound 
Water Quality Authority, the USACE, the Natural Resource Conservation Service, the Washington 
Department of Fish and Wildlife (WDFW), and Snohomish County. The plan was funded by Ecology and 
the EPA as part of the Washington State Wetland Integration Strategy. The SEWIP and the Salmon 
Overlay were adopted by the City of Everett and Ecology as part of Everett’s Shoreline Master Program. 
Restoration of the Bank site was given the second highest rating of all restoration opportunities evaluated 
in the SEWIP and the Salmon Overlay. 
 
Also in response to the federal listing of Chinook salmon and bull trout, the Snohomish Basin Salmon 
Recovery Forum, a cooperative group representing a variety of perspectives found in the basin (local 
government, the Tulalip Tribes, business, recreation, agriculture, the environment, and the public), 
created the Snohomish River Basin Salmon Conservation Plan (Basin Plan), now part of the NOAA 
Fisheries Puget Sound Salmon Recovery Plan. The Basin Plan provides clear direction to local 
governments, agencies, interest groups, citizens, and other interested parties on recovery actions that will 
be most beneficial, where they should occur, and when they should happen. Although the listing of 
salmon and bull trout drove the creation of the Basin Plan, the identified restoration opportunities would 
provide multi-species benefits because they include restoration of natural habitat-forming processes and 
ecosystem functions. To maximize salmonid recovery, it is important to address the full range of habitat 
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losses. The Basin Plan is recognized as a watershed-recovery plan, not just a fish-recovery plan; 
improvements to the whole watershed are needed in order to recover these fish populations. Restoration 
of the Bank site is a first tier priority project in the Basin Plan. The Basin Plan indicates that the primary 
benefits of the project would come from the reconnection of off-channel habitat and edge habitat 
restoration (riparian enhancement and restoration), with improvements to hydrological processes, 
sediment processes, and water quality. 
 
In 2004 Ecology adopted the 2003 Shoreline Management Act Guidelines. A significant feature of the 
Guidelines is the requirement that local governments include within their shoreline master program a 
“real and meaningful” strategy to address restoration of shorelines (i.e., the restoration element or plan). 
The guidelines require that local governments consider and address degraded areas and potential 
restoration sites, restoration goals and priorities, existing and proposed projects, timelines and 
benchmarks, and funding sources. Snohomish County adopted the Snohomish County Shoreline 
Management Program Restoration Element in August 2010, and restoration of the Bank site was 
identified on the future priorities list (Snohomish County 2010). 

5.1.2 Ecological Processes 

WAC 173-700-303 (1)(a)(ii): Do the proposed location and design allow for the protection and 
restoration of ecological processes within the basin or the watershed? 

The Bank design is based on the concept of restoring natural processes that create and maintain habitat 
because this approach is more likely to be effective over the long-term than simply attempting to replace 
physical habitat structure. The restoration of natural ecological processes at the Bank site is not only 
anticipated, it is necessary for Bank success. The long-term benefit of such a project is a dynamic and 
self-sustaining ecosystem. 

Historically the Bank site supported tidally-influenced marsh, scrub-shrub, and forested habitats typical of 
the lower Snohomish River Estuary (Haas and Collins 2001). However, when the site was diked and 
drained, the natural ecological processes associated with these habitats were disturbed or eliminated. 
Restoration of tidal flows to the site will restore ecological processes associated with channel, marsh, 
riparian, and scrub-shrub/forested habitats. For example, breaching the dikes and restoring tidal flows will 
restore side-channel formation, channel migration, wood recruitment processes, and sediment processes 
on site, through much of the lower watershed, and into Possession Sound.  
 
Because the Bank site is located on north Spencer Island between Steamboat Slough and Union Slough it 
will be sustained by natural hydrology (e.g., tides and flood flows) and will experience natural vegetation 
recruitment. The site also retains native soils. The combination of natural hydrology, natural vegetation 
recruitment, and native soils will restore ecological processes that will be sustainable, albeit dynamic. 
Estuarine and riparian ecosystems are dynamic, both in terms of their plant communities and the animal 
populations they support. The Project will be subject to periodic natural disturbances that will affect 
habitat, and habitat use and value; however, these natural disturbances are important and necessary to 
sustain ecological succession and function.   

The location of the Bank site between Steamboat Slough to the north and east, and Union Slough to the 
south, will help provide protection of the Bank site and ecological processes. 

5.1.3 Wetland Functions 

WAC 173-700-303 (1)(a)(iii): Do the proposed location and design protect or enhance wetland 
functions that can be sustained over time? 
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Because ecological functions are determined largely by ecological processes, restoration of ecological 
processes and enhancement of native upland vegetation at the site will restore and enhance the ecological 
functions provided by the site. Anticipated improvements to ecological functions are described further in 
Section 7.2 Functions the Bank is Expected to Provide.  

The man-made dike and the controlled access to it will require regular maintenance. The long-term 
management and maintenance activities expected to occur at the Bank site will be specified in the 
Management Plan.     

5.1.4 Physical, Chemical, and Biological Characteristics  

WAC 173-700-303 (1)(a)(iv): Will the proposed location possess the physical, chemical, and 
biological characteristics to support a sustainable wetland ecosystem? 

Because the Snohomish estuary as a whole is still a functioning ecosystem, the Bank has a high 
probability of successful restoration as a sustainable wetland ecosystem given the presence of hydric 
soils, adjacent hydrology, and nearby natural sites which will serve as plant and animal sources for on-site 
colonization. 

Historically, the Bank site was a tidally-influenced marsh complex. The soil, established over time from 
tidal and floodplain deposition and erosion, still possesses the physical characteristics, and many of the 
chemical and biological characteristics needed to re-establish tidal wetlands and their associated 
vegetation communities. Because the site has been isolated from tidal influences and used for agricultural 
purposes for over 100 years, some of the chemical and biological characteristics of the soils have 
changed. However, natural soil conditions will be restored once tidal fluctuations are returned to the site.  

While the existing hydrology of the site could support a palustrine wetland ecosystem, restoration of tidal 
flows is needed to re-establish and sustain a natural estuarine wetland ecosystem. By virtue of its location 
between Steamboat Slough and Union Slough, the Bank site retains access to ample tidal and riverine 
flows that will help restore the natural physical, chemical, and biological characteristics of tidal marsh. 

Once the Bank site is reconnected to the aquatic system of the surrounding estuary, seed sources in the 
surrounding habitats will help restore the types of native plant communities that existed at the Bank site 
prior to agricultural conversion. This type of natural recruitment  occurred rapidly on the Port’s adjacent 
Union Slough Restoration Site (Pentec 2006). This natural influx of source material will restore natural 
physical, chemical, and biological characteristics associated with native estuarine plant communities. 

5.1.5 Size and Location 

WAC 173-700-303 (1)(a)(v): Are the size and location of the bank appropriate relative to the 
ecological features found at the site, such as the sources of water? 

The Bank is located on approximately 353 acres on North Spencer Island, it is nearly surrounded by 
Steamboat and Union Sloughs, and it is close to the confluence with Possession Sound. The Snohomish 
River estuary extends well upstream of the Bank site, so the adjacent sloughs are strongly influenced by 
daily tides as well as by seasonal river flooding and surface water runoff. These water sources are more 
than sufficient to restore estuarine ecological features on the Bank site and will allow re-establishment of 
a complex of natural estuarine features including intertidal mudflat, intertidal marsh, intertidal scrub 
shrub, intertidal channels, and shallow subtidal habitat. The size of the Bank site is comparable to 
surrounding restored and natural estuarine sites.  
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5.1.6 Connectivity 

WAC 173-700-303 (1)(a)(vi): Does the proposed location have a high potential to connect or 
complement existing wetlands? 

The Bank site provides a regionally significant opportunity to restore historic estuarine conditions (Haas 
and Collins 2001). Restoring tidal flows to the Bank site will reconnect this area with the larger 
Snohomish River estuary system including numerous surrounding tidal wetlands that remain relatively 
undisturbed, and the relatively high-value brackish marsh areas along the outsides of existing dikes (City 
of Everett and Pentec 2001). Tidal flows will also provide connectivity to other restoration sites in the 
watershed like the Union Slough restoration site located to the immediate west of I-5, the Qwuloolt 
restoration site located along nearby Ebey Slough, the Smith Island restoration site located just to the 
south of the Bank site, and the Spencer Island restoration site located just up-river from the Bank site. The 
large size and connectivity of the site will provide high value mitigation habitat.  The cumulative and 
combined value of these reconnected and complementary habitats will be much greater than the value of 
the restored acreage alone.  

5.1.7 Special-status Species 

WAC 173-700-303 (1)(a)(vii): Will the process of establishing the bank at the site protect or 
enhance ecologically significant aquatic or upland resources or habitat for threatened, 
endangered, or candidate species? 

The Bank site was designed in coordination with the National Oceanic and Atmospheric Administration 
(NOAA) to restore and enhance estuarine habitat that would provide benefits for Chinook salmon 
(Oncorhyncus tshawytscha) and steelhead (O. mykiss), both federally listed as threatened. These species 
are known to use the slough habitats along the outside of the Bank site. The Bank will also restore and 
enhance overwintering and foraging habitat for bull trout which is listed as Threatened by the U.S. Fish 
and Wildlife Service. Restoring and re-connecting the Bank site to the Snohomish River system via the 
adjacent sloughs will provide approximately 353 acres of high quality habitat and buffer for all fish 
species that occur in the river system.  

The Snohomish subbasin supports two independent populations of Chinook: Skykomish River and 
Snoqualmie River (NMFS 2008). The National Marine Fisheries Service (NMFS) reviews the status of 
critical habitat in an area by examining the condition and trends of primary constituent elements (PCEs). 
The PCEs consist of the physical and biological elements identified as essential to the conservation of the 
species in the documents identifying critical habitat. After reviewing the best available scientific data for 
all the areas within the freshwater and estuarine range of the Puget Sound Chinook salmon Evolutionary 
Significant Unit (ESU), NMFS concluded that all the occupied areas in the Snohomish subbasin contain 
one or more PCEs for this ESU (NMFS 2005). The Bank site is located within the Snohomish River 
watershed of this subbasin and was rated as having high conservation value to the ESU.  

Benefits of the project that will radiate off-site (e.g., increases in food web productivity, improvements in 
water quality) may also enhance food resources and habitat quality for other special-status species that are 
known to occur in the region (e.g., marbled murrelet [Brachyramphus marmoratus], humpback whale 
[Megaptera novaeangliae], and killer whale [Orcinus orca]).  
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5.1.8 Impacts to be Mitigated by the Bank 

WAC 173-700-303 (1)(a)(viii): What types of unavoidable impacts are anticipated to use bank 
credits for mitigation? 

The Bank will be available on a case-by-case basis to mitigate for unavoidable impacts to a variety of 
statutory and habitat categories including Waters of the State/ Waters of the United States, essential fish 
habitat, littoral (intertidal and shallow subtidal) habitat, deeper benthic habitat, intertidal, marsh, mudflat, 
scrub shrub, forested, palustrine wetland habitat, and buffer habitat.  

Construction activities for public infrastructure, residential development, or community development may 
cause unavoidable impacts (e.g., fill) that could be mitigated by the purchase of Bank credits. Impact 
project proponents might include the Port of Everett, the U.S. Navy, private industries, or local 
municipalities. Impacts might occur in marine areas, along the shoreline, in the estuary, along river and 
stream corridors, or in palustrine wetlands.  

Regulations governing activities that may require compensatory mitigation include Critical Area 
Ordinances at the local level; the Water Pollution Control Act, Hydraulic Code (Hydraulic Project 
Approval), and the Shoreline Management Act at the state level; and the Endangered Species Act, the 
Clean Water Act, and the Fishery Conservation and Management Act at the federal level. 

5.2 Ecological Sustainability 
The chance of restoration success is high and the restoration will be sustainable because the Bank site 
historically was a tidal wetland complex, wetland soils are still intact, tidal hydrology is still available, 
and plentiful native wetland plant source material exists nearby. Numerous restoration projects completed 
in the Snohomish estuary in recent years, including the Port of Everett’s Union Slough project which was 
used to inform the design of the Blue Heron Slough project, suggest that estuary restoration in this area is 
highly likely to be successful and sustainable in the long-term.   

5.2.1 Bank Protection 

WAC 173-700-303 (1)(a)(i): Can the Bank site be protected over time from direct, indirect, and 
cumulative impacts based on development trends and anticipated land use changes? 

By virtue of its location in the watershed the Bank site will be protected from most potential direct, 
indirect, and cumulative impacts. Almost the entire north Smith Island will be restored, and it is mostly 
surrounded by Steamboat and Union Sloughs. Therefore, the site would experience no direct or indirect 
development pressure from potential adjacent development. A dike and a drainage area will be 
constructed between I-5 and the Bank site and would protect the Bank from potential expansion of I-5. 
Further development upstream in the watershed could indirectly increase water pollution, and peak flood 
elevations and durations at the Bank site. However, once estuarine processes are restored at the Bank site, 
flooding will be a natural and expected process and the site will accommodate most flood events. The 
Bank site will facilitate natural cycles of tidal and seasonal water flows and help improve water quality. 
(See 7.2.3 Flood and Erosion Attenuation and 7.2.4 Water Quality below.) Lastly, a conservation 
easement will protect the site from development in perpetuity.  
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5.2.2 Water Rights 

WAC 173-700-303 (1)(a)(ii): Has the bank sponsor obtained water rights for the site, if 
necessary? 

The sponsors own all necessary water rights for the Bank property.   

5.3 Historical, Present, and Future Land Use  

5.3.1 Cultural Resources 

WAC 173-700-303 (1)(c)(i): Does the proposed location contain cultural resources? 

A cultural resources report for the Bank site was completed in 2007 by Equinox Research and Consulting 
International Inc. No archaeological sites were identified during this investigation. An historic property 
inventory report for the farmhouse onsite and an archaeological site inventory form for the agricultural 
dikes were submitted to the USACE at their request. After consulting with the State Historic Preservation 
Officer (SHPO), the Corps approved the project and issued the Nationwide Permit 27 for construction. 
The approval included a special condition for the unanticipated discovery of cultural resources.  

5.3.2 Land Use Compatibility 

WAC 173-700-303 (1)(c)(ii): Are the proposed location and bank objectives compatible with 
surrounding land uses located both up and down gradient? 

The surrounding land uses and land use designations are primarily Agriculture and Resource, and several 
other restoration projects have been constructed or are planned within the vicinity of the Bank site. The 
Bank and its habitat mitigation objectives are compatible with these land uses.  The area west of I-5 (in 
the City of Everett’s Urban Growth Boundary) is zoned heavy industrial. A dike is being constructed 
along I-5 in order to provide a physical barrier between the interstate and the Bank site, and the dike will 
provide a buffer between the interstate and industrial area, and the restored habitat.   

The SEWIP, Salmon Overlay, Basin Plan and various Snohomish County planning documents call for 
restoration, where possible, throughout the estuary. As described in Section 5.1.1 Watershed-Based 
Location and Design above, the Bank site was specifically identified as a high-priority restoration site in 
the SEWIP, the Salmon Overlay, the Basin Plan, and the Snohomish County Shoreline Management 
Program Restoration Element.  

Restoration of the site is also consistent with the Snohomish County 2025 Comprehensive Plan 
(Snohomish County 2005), including the Future Land Use designation and the Snohomish County 
Comprehensive Park and Recreation Plan (Snohomish County 2007); Snohomish County zoning 
designations (SCC 30.22); and the Snohomish County Shoreline Management Program (Snohomish 
County 2019) (adopted by the Department of Ecology in 2019) including the Shoreline Environment 
Designation; the Conservation and Monitoring Element; the Shoreline Use Element; the Public Access 
Element; Critical Area Ordinance: Fish and Wildlife Habitat Conservation Areas (SCC 30.62); and 
Specific Shoreline Uses and Modifications including Agriculture, Restoration and Enhancement, and Fill 
and Shoreline Stabilization. Operating a mitigation bank selling credits under the authority of Snohomish 
County may require receipt of a Conditional Use Permit (CUP); if necessary, the sponsors will apply to 
the County for this CUP.  
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5.3.3 Improved Land Management  

WAC 173-700-303 (1)(c)(iii): Will restoration of the proposed location contribute to the 
improvement of identified management problems within the drainage basin or watershed (e.g., 
sedimentation, water quality degradation, or flood control)? 

Loss of historical tidal habitat has been identified in management and conservation plans as a critical 
factor in the decline of endangered fish species using the Snohomish Estuary (e.g., SEWIP Salmon 
Overlay, Basin Plan). Correspondingly, restoring these habitats is essential to the restoration of these 
species. Restoration of the Bank site will significantly improve fish habitat conditions in the region. 

Areas of WRIA 7 have been listed on the Clean Water Act Section 303(d) list of impaired and threatened 
waters for various water quality impairments (e.g., fecal coliform, temperature, phosphorous, dissolved 
oxygen, dioxin) (Ecology 2008 and 2012). Restoration of the Bank site will assist in reducing the 
Snohomish River basin’s non-point pollution and sedimentation problems, thereby reducing pollution, 
regulating dissolved oxygen, and generally improving water quality. See the discussion in Section 7.2.4 
Water Quality below.  

5.3.4 Historical Land Uses 

WAC 173-700-303 (1)(c)(iv): What were the historical land uses at the proposed location (e.g., 
agricultural, chemical, industrial, and archaeological)? 

The Bank site historically was part of the Snohomish Estuary until the site was diked and drained in the 
1880s for agricultural uses. In 2008, the site was approved by NOAA as a conservation bank for 
salmonids, and all productive agricultural activities ceased in 2012.  

5.3.5 Agricultural Lands  

WAC 173-700-303(2): 
(a) The department discourages the location of banks on prime farmland soils designated as 
ALLCS due to the important resource and societal values of those resource lands. 
 

The land use decision to discontinue agricultural production and restore the Bank site to a tidal marsh 
complex for mitigation was made long ago, 17 years before WAC 173-700-303(2)(a) was enacted, as 
summarized below. 

• 1993/1994: The former owners of Biringer Farm approached the Port of Everett and offered to 
sell their 358 acres to the Port for environmental mitigation uses. The Port purchased the property 
for advance mitigation with the objective of creating “additional wildlife habitat and/or to 
anticipate the need for future mitigation actions.”  

• 1997 – 2001: The Bank site was listed in the 1997 SEWIP as a high priority compensatory 
restoration site, and was ranked as the second-highest priority restoration site in the estuary in the 
2001 Salmon Overlay, both of which were adopted by the City of Everett and Ecology as part of 
Everett’s Shoreline Management Program.  

• 2005: Snohomish County adopted the Snohomish River Basin Salmon Conservation Plan which 
lists the Bank site as one of a number of restoration opportunities based on “their high salmon 
benefits, status, and level of support.”   

• 2006: The County Executive wrote a letter to express Snohomish County’s support for the Bank, 
noting that County policy discourages but does not prohibit banks on agricultural lands of long-
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term commercial significance (ALLCS), and stating that “considering the significant benefits of 
the proposed mitigation bank, Snohomish County supports the proposal.”   

• 2008: The sponsors received a Shoreline Development Permit Exemption from Snohomish 
County, and all other construction permits from all of the applicable regulatory agencies (e.g., 
Snohomish County, Ecology, USACE, and WDFW) necessary for restoration of the Bank site.  

• 2008: NOAA certified the site as a conservation bank to be used under Section 7 of the ESA and 
other federal laws under NOAA’s authority.  

• 2008: Most agricultural operations ceased and Wildlands began restoration of the site. However, 
continued construction was put on hold due to the unstable economic climate.  

• 2008-2012: Remaining agricultural operations were gradually eliminated and all productive 
agricultural operations ceased in 2012. 

• 2012-2019: The sponsors obtained new or updated construction permits for restoration of the site 
from all of the applicable regulatory agencies, and construction is ongoing. 

 
Because the decision to restore the site and operate a conservation bank has already been made and 
permitted, the specific decision remaining is whether or not the proposed Bank meets WAC 173-700-
303(2)(b), which allows the operation of a mitigation bank in an area designated ALLCS.  
 

WAC 173-700-303(2): 
(b) If a bank is proposed to be located within an area designated as ALLCS: 
(i) Impacts to prime farmland soils both on-site and off-site shall be avoided to the maximum 
extent possible; 
(ii) The bank shall be located on nonprime farmland soils to the greatest extent possible; 
(iii) The bank must be designed and constructed to not adversely affect adjacent and nearby 
agricultural operations. This includes, but is not limited to: Adverse effects on water flows to 
neighboring farms, and minimizing shading effects on adjacent farms;  

 
WAC 173-700-303(2)(b)(i-iii) require that impacts to farmland and agriculture be avoided to the 
maximum extent possible, both on-site and off-site. The proposed Bank avoids impacts to farmland and 
agriculture to the maximum extent possible given the setting of this project. The Bank will have no effect 
on off-site farmland or agricultural operations because none exist adjacent to the Bank site, and operation 
of the Bank will cause no changes (e.g. hydraulics, shade) to any nearby agricultural operations.  
 
The location of the Bank site in the brackish estuary makes agricultural operations difficult due to high 
groundwater levels and salinity. As a result, a percentage of the site is already characterized as degraded 
wetlands and is not suitable for farming. However, tidal marsh and salmonid habitat is dependent upon 
being located in the estuary, so the Bank site is ideal for a tidal marsh mitigation bank. It is not possible to 
completely avoid on-site agricultural impacts while restoring the site to tidal marsh habitat. Regardless, 
agricultural operations started to taper off in 2008 and all productive agricultural operations ceased in 
2012 in anticipation of constructing a conservation bank, so certification of a mitigation bank at the site 
will cause no further impacts to farmland or agricultural operations.  

WAC 173-700-303(2): 
(iv) The bank should be designed to support local and regional environmental priorities found in, 
but not limited to, watershed management plans, watershed characterizations, wetland mapping 
or inventories, storm water management plans, shoreline master programs, salmon recovery 
plans and comprehensive land use plans. 
 

As described above in Section 5.1.1 Watershed-Based Location and Design, the Bank is consistent with 
local and regional environmental priorities found in the following watershed management and salmon 
recovery plans, among others:  
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• Snohomish Estuary Wetland Integration Plan,  
• Salmon Overlay to the Snohomish Estuary Wetland Integration Plan,  
• Snohomish County Shoreline Management Program, Shoreline Restoration Element, and  
• Snohomish River Basin Salmon Conservation Plan. 

 
As described above in Section 5.3.2 Land Use Compatibility, restoration of the site is consistent with 
local and regional environmental priorities found in the following comprehensive land use plans: 

• Snohomish County Shoreline Management Program: Shoreline Environment Designations, 
Policies and Regulations,  

• Snohomish County zoning designations (SCC 30.22), and 
• Snohomish County Comprehensive Park and Recreation Plan.  

 
As described above in Section 5.3.2 Land Use Compatibility, restoration of the site is consistent with 
local and regional environmental priorities found in the Snohomish County Shoreline Management 
Program (adopted by the Department of Ecology in 2019) including the: 

• Shoreline Environment Designations, Policies and Regulations; 
• Conservation and Monitoring Element;  
• Shoreline Use Element;  
• Public Access Element;  
• Specific Shoreline Uses and Modifications including Agriculture, Restoration and Enhancement, 

and Fill and Shoreline Stabilization; 
• Critical Area Ordinance: Fish and Wildlife Habitat Conservation Areas (SCC 30.62); and  
• Other relevant elements of Snohomish County Code (SCC 30.22, 30.44, 30.62, 30.65, 

and 30.67). 
 

The State and Snohomish County both have regulations prioritizing the protection of wetlands and 
agricultural lands, but in some cases these priorities conflict. Although some State and County regulations 
discourage locating restoration or mitigation projects on agricultural lands, no State or County regulations 
prohibit this use. Both State and County policies and regulations provide allowances for the prioritization 
of restoration over agriculture when analysis demonstrates a net ecological gain (Snohomish County 
2019), as in the case of the Blue Heron Slough Conservation and Mitigation Bank (e.g. WAC 173-700-
303, Snohomish County Shoreline Management Program 3.2.5.1 Agriculture, and Snohomish County 
Code such as 30.67.440(34), 30.67.505, and 30.67.580(2)). In fact, the Snohomish County Shoreline 
Management Plan, a management plan adopted by both Snohomish County and Ecology, includes 
Agriculture Policy #7 which states “Encourage voluntary projects that will restore impaired shoreline 
ecological functions on designated agricultural land.” 

6.0 EXISTING CONDITIONS  

6.1 Landscape Position 
The Bank site is located in WRIA 7, which drains into Possession Sound, Whidbey Basin, and Puget 
Sound. With a drainage area of nearly 1,800 square miles, WRIA 7 covers a range of rural, suburban, and 
highly urbanized areas and extends from the Cascade Crest to Puget Sound. The Snoqualmie and 
Skykomish Rivers are the major surface water resources in this watershed, and they converge to form the 
Snohomish River about 20 miles upstream of Puget Sound.  The U.S. EPA classifies over 75 percent of 
the riparian area within WRIA 7 as forested, and less than 20 percent as urban or agricultural. However, 
much of the riparian habitat in WRIA 7 has been adversely impacted by flood control, road building, land 



 

Wildlands  February 2017 
 15 Updated January 2020 

development, agriculture, forest practices, and municipal water supply (Snohomish River Basin Salmonid 
Recovery Technical Committee 2002). 

The Bank is located in the Everett sub-watershed, in the Snohomish River Estuary sub-watershed, 
northeast of the main Snohomish River channel, on North Spencer Island. It is approximately three miles 
upstream of the confluence of Steamboat Slough, Union Slough, and Possession Sound. It is surrounded 
by Steamboat Slough on the north and east, and Union Slough on the south. Restored estuarine habitat is 
located to the south on the southeast panhandle of North Spencer Island. I-5 is located to the immediate 
west, with restored estuarine habitat (the Port’s Union Slough restoration site) beyond the highway to the 
west. The Bank site is within the 100-year floodplain of the Snohomish River. The topography is almost 
uniformly flat with elevations ranging from approximately 6 to 8 feet above mean lower low water 
(MLLW).  

The Bank lies in Ecological Management Unit (EMU) 2 of the SEWIP Salmon Overlay (City of Everett 
and Pentec 2001); EMU 2 corresponds to the “Emergent/Forested Transition” zone of Haas and Collins 
(2001), an area that formerly contained a complex of sloughs, channels and mudflats fringed by emergent, 
brackish marsh, scrub-shrub, and forested higher ground. The area is considered to be of high value as a 
saltwater transition zone and rearing area for juvenile salmonids (City of Everett and Pentec 2001). This 
EMU was nearly 100 percent diked for agricultural purposes in the first half of the 20th century, but 
several areas have been restored to tidal influences either by natural actions (north Ebey Island) or 
through active restoration (Union Slough Restoration Site, City of Marysville Restoration Site, Qwuloolt, 
Smith Island). 

6.2 Land Ownership  
The majority of the Bank property was purchased by the Port of Everett in 1994. Wildlands owns 
approximately 14-acres in a northern portion of the Bank site.  The combined property owned by the Port 
and Wildlands totals approximately 356 acres. Three acres of the property have been excluded from the 
Project area. The Project area is approximately 353 acres and includes 14.5 acres that will be used for a 
dike and buffer area adjacent to I-5. 

6.3 Land Use and Land Use Designations 

6.3.1 On-site Land Uses 

The Bank site is zoned Agricultural; designated as Riverway Commercial Farmland, a Floodway Area, 
and a Density Fringe Area; and its shoreline environment designation is Resource. Historically, the 
Bank site supported tidally-influenced marsh, non-tidal scrub-shrub, and forested habitat types typical of 
the lower Snohomish Estuary. In the early 1900s the site was diked and drained for agricultural use. From 
then until 2008 some portion of it was farmed in some capacity. Between 2008 and 2012 productive 
agricultural activities on the property decreased until they ceased in 2012.  

The property is surrounded by  private perimeter dike which ranges in elevation from 13.4 to 17.5 feet 
above MLLW. A portion of the restoration project (one side channel) was constructed in the summer of 
2008. The majority of the Bank site is currently fallow and dominated by reed canarygrass (Phalaris 
arundinacea) with occurrences of common Canada thistle (Cirsium arvense), common velvetgrass 
(Holcus lanatus), and annual ryegrass (Lolium multiflorum). The site contained a variety of structures 
including a two-story residence, barns, outbuildings, and children’s theme area. The majority of these 
structures were removed in 2019, and the remaining structure (a barn currently being used to stage 
construction equipment) will be removed prior to project completion.  
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A map and a list of exceptions to the title including liens, right-of-way, and encumbrances are included as 
Appendix A.  

6.3.2 Surrounding Land Uses 

The site is surrounded by sloughs, restored tidal estuary, and I-5. Land uses further to the north, east, and 
south include a mix of city, county, and tribal open space; wetland preserves; and undeveloped park land. 
Land west of I-5 on Spencer Island is zoned heavy industrial and listed in the City of Everett Shoreline 
Management Plan as Mixed Use Industrial (north of the Port’s restored Union Slough Restoration Site) 
and Urban Conservancy (the restored site). Farther north across Ebey Island and Ebey Slough is the City 
of Marysville Sewage Treatment Plant and associated tidal marsh restoration site; farther south across 
Union Slough and a large agricultural tract is the City of Everett Sewage Treatment Plant. Farther east in 
the floodplain the land is rural and used mainly for farming. 

6.4 Natural Resources 

6.4.1 Soils 

As shown in Figure 5, Soils, the soils at the Bank site are comprised entirely of Puget silty clay loam 
(Natural Resources Conservation Service 2006). This is a very deep, poorly drained soil with moderately 
slow permeability that formed in recent alluvium on floodplains and low river terraces. Slopes are 
typically zero to three percent. Puget soil is listed on the Snohomish County Area Hydric Soils list, 
meeting the hydric soil criteria for saturation and ponding. Since most of the site has been drained for 
farming activities by diking, ditching, tide gates and drain tiles, much of the soil at the Bank site shows 
only remnant hydric indicators.  

6.4.2 Vegetation 

The site supports areas of fallow agricultural, remnant tree farm, palustrine wetlands, and upland 
grasslands and forests.  

Vegetation in the palustrine emergent wetlands is dominated primarily by common velvetgrass, reed 
canarygrass, and blue grass (Poa sp.). Wetlands with wetter hydrologic regimes include small areas with 
narrow leaf cattail (Typha angustifolia), Pacific silverweed (Potentilla anserina spp. pacifica), hardstem 
bulrush (Schoenoplectus acutus), and soft rush (Juncus effusus). Wetland areas that are ponded for a 
majority of the early growing season support a high percent of water foxtail (Alopecurus geniculatus) 
with lamb’s quarters (Chenopodium album) establishing as the soils dry out. Palustrine emergent/scrub-
shrub saturated farmed wetlands consist mainly of ruderal vegetation. 

Palustrine forested broad-leaf deciduous habitat is comprised primarily of remnant tree farming areas. 
Trees in these areas are all ornamental species that can tolerate wetter soil conditions and include weeping 
birch (Betula sp.), cherry (Prunus sp.), and London plane (Plantanus sp.). Upland remnant tree farming 
areas support Douglas fir (Pseudotsuga menziesii) and a variety of broad-leaved deciduous trees including 
maples (Acer sp.), fruit trees, etc. Himalayan blackberry (Rubus armeniacus) and other upland understory 
and ground cover species also occur in these upland forests. 

Dikes and dredge spoils support shrub, forest, and grassland habitats. Dominant species observed on dikes 
include reed canarygrass, Himalayan blackberry, salmonberry (Rubus spectabilis), Nootka rose (Rosa 
nootkana), red elderberry (Sambucus racemosa), and red alder (Alnus rubra).  
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Upland areas of fallow agriculture are dominated by ryegrass, Canada thistle, and other ruderal 
vegetation.  Other common, but not dominant, plant species observed throughout the Bank include 
evergreen blackberry (Rubus laciniatus), Douglas spirea (Spiraea douglasii), cutleaf geranium (Geranium 
dissectum), vetch (Vicia sp.), and black twinberry (Lonicera involucrata). 

6.4.3 Wildlife 

WRIA 7 supports wild runs of coho (Oncorhynchus kisutch ), chinook, pink (Oncorhynchus gorbuscha), 
chum (Oncorhynchus keta), and steelhead (Oncorhynchus mykiss) (King County 1995a, Ecology 1995a, 
in Snohomish River Basin Salmonid Recovery Technical Committee 2002). The Snohomish River basin 
has the most returning coho spawners between the Columbia River and the Canadian border, and 
produces 25 percent to 50 percent of all coho in Puget Sound (Puget Sound Partnership 2009). Adult 
Chinook move through the estuary from mid-July to mid-December, while juvenile Chinook outmigration 
occurs from mid-April to July. The Whidbey Basin region is also a major producer of forage fish such as 
Pacific herring (Clupea pallasii), sand lance (Ammodytes hexapterus), and surf smelt (Hypomesus 
pretiosus). Other important fish species include coastal cutthroat trout (Oncorhynchus clarki clarki), bull 
trout, and rockfish (Sebastes sp.). Commercial and recreational fisheries occur for shrimp and Dungeness 
crab (Cancer magister) throughout the basin. It is also an important migratory area for marine mammals. 
The deltas and flood plain support overwintering populations of tens of thousands of snow geese (Chen 
caerulescens) and ducks, thousands of swans, and many shorebirds, waders, raptors, and passerines. 
Upper reaches of the Snohomish system support numerous resident and overwintering populations of 
eagles and other raptors (Puget Sound Partnership 2009).   
 
Numerous wildlife species were observed using the Bank site during field inventories (e.g., Brewster 
2007). Observed bird species included 24 species of passerines, four species of raptors (including red tail 
hawk [Buteo jamaicensis] and rough legged hawk [Buteo lagopus ]), three species of waterfowl, one 
species of shorebird (American killdeer, Charadrius vociferus), one species of wading bird (great blue 
heron, Ardea herodias ), and bald eagle and osprey were observed hunting over Steamboat Slough. 
Mammals observed on site include coyote, cottontail rabbit, and Columbian black-tailed deer. One 
amphibian species, Pacific chorus frog, was observed.  

6.4.4 Aquatic Resources 

Wetlands 

A wetland delineation was conducted by Touchstone EcoServices in 2007 and updated in 2013 (Brewster 
2007 and 2013). Wetlands were delineated using the USACE Wetland Delineation Manual (USACE 
1987), the Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western 
Mountains, Valleys, and Coast Region (USACE 2010), the Washington State Department of Ecology 
Washington State Wetland Identification and Delineation Manual (Ecology 1997), and rated with the 
Washington State Wetland Rating System for Western Washington – Revised (Hruby 2004).  

A total of 46 wetlands were identified totaling 72.7 acres of the Bank site, including approximately 8.4 
acres of estuarine tidal wetlands on the waterside of the perimeter dikes (Figure 4, Wetland Delineation). 
The interior wetlands were cut off from the surrounding estuary by dikes and a tide gate. In all, about 62 
percent of the wetland habitat within the study area was identified as palustrine emergent (PEM) habitat 
(about 44.9 acres), about 7 percent as palustrine scrub-shrub (PSS) habitat (about 5.4 acres), about 9 
percent as palustrine forested (PFO) habitat (about 6.6 acres), about 10 percent as palustrine 
unconsolidated bottom – mud (PUB3) habitat (about 7.4 acres), and about 12 percent as estuarine 
intertidal emergent (E2EM) habitat (about 8.4 acres) starting at an elevation of approximately +4.5 
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MLLW and extending upwards in some places to the ordinary high water (OHW) mark. In addition to the 
wetlands, approximately 1.4 acres of constructed channel was identified as Waters of the U.S. The 
channel is not wetland due to its nearly vertical sidewalls with a depth greater than 6 ft. deep.    
 
Classification of Wetlands and Deepwater Habitats of the United States (Cowardin, et al 1979) was used 
to define the habitat type(s) and water regime(s) of each wetland. The Washington State Wetland Rating 
System for Western Washington – Revised (Hruby 2004) was used to define the hydrogeomorphic 
classification and rating for each wetland. The Cowardin and hydrogeomorphic classes are indicated on 
Figure 4 for each wetland delineated.  

Wetland Functions 

Wetlands on the Bank site were originally assessed for functional performance as part of the SEWIP. The 
SEWIP assessment determined that the existing wetlands were functioning at a low level due to the 
diking, draining, pumping, and agricultural activities.  

As part of the wetland delineation conducted by Touchstone EcoServices in 2007, the 2004 revised 
Washington State Wetland Rating System for Western Washington was used to determine the rating and 
functional performance of each delineated wetland on the Bank site. These ratings were updated in 2013. 
In 2013, approximately 61 percent of the delineated wetlands were determined to be Category III 
wetlands with low to moderate scores for hydrologic function, moderate scores for wildlife habitat 
function, and moderate to moderately-high scores for water quality function. Approximately 32 percent of 
the delineated wetlands were determined to be Category IV wetlands with low scores for hydrologic 
function, moderate scores for wildlife habitat function, and low to moderate scores for water quality 
function. One wetland was rated as a Category II wetland with a high score for water quality function, a 
moderate score for wildlife habitat function, and a low score for hydrologic function. One wetland was 
upgraded to a Category I wetland with an increase of one point for wildlife habitat function. The wetlands 
located outside the dikes remain as Category II wetlands based on the special characteristic of estuarine 
habitat (Brewster 2007 and 2013). 
 
In 2008, Touchstone EcoServices prepared a comprehensive Washington State Wetland Functional 
Assessment for the Bank site. Overall, functions that received moderate to high potential performance 
scores across the site include removal of sediments, nutrients and toxics; peak flow reduction; decrease in 
erosion; and bird habitat. Functions that received lower potential performance scores and ratings across 
the site include groundwater recharge; general habitat; specific habitat for invertebrates, amphibians, 
anadromous and resident fish, and mammals; plant species richness; and production and export.  

Surface Water 

One remnant tidal slough traverses across the Bank site, but it is now used only to convey freshwater 
surface run-off. It drains run-off across the site to the northwest, through a tide gate, and into Steamboat 
Slough. An agricultural drainage swale network covers the site and drains into this interior remnant 
slough. Surface water from the I-5 embankment enters a drainage swale at the toe of the slope and is 
distributed into the remnant slough and off site.  
 
The Bank site is located between Steamboat Slough and Union Slough in a salinity mixing zone 
considered “fluvial brackish” with mostly freshwater at the upstream end and brackish waters at the 
downstream end. In this area, the most saline waters are near the bottom of the water column, with fresh 
water in the upper portion of the water column. Vertical profiles of salinity concentrations vary with tides 
and river flows. Salinity levels are lowest during low tide and high river flow and highest during high tide 
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and low river flow. There is also a seasonal aspect to salinity conditions in the Snohomish River estuary. 
Winter, spring, and early summer conditions have higher discharges from the Snohomish River, and 
therefore lower salinity conditions. The highest observed salinity typically occurs during late summer and 
early fall periods when flows in the distributary channels are dominated by tidal fluctuations and river 
flows are at seasonal lows (Snohomish County 2013). Salinities at the Bank site are expected to be 
between 20 and 30 parts per thousand, with surface waters at lower salinities, particularly following storm 
events and spring discharges (NMFS 2008).  
 
For the 2013 wetland verification, precipitation data was reviewed on the Western Regional Climate 
Center website for data collected at Everett Community College (Western Regional Climate Center 2013) 
located approximately 1.5 miles southwest of the site. Data for April through July 2013 was collected 
from weather station MT5SR2 run by Washington State Department of Transportation (Weather 
Underground 2013) located approximately 3 miles from the site. During the wet season beginning the 
year prior to the verification and continuing up to the time of the verification (October 2012 through July 
2013), precipitation in the vicinity was greater than the 59-year average (from 1954 through 2013) by 
approximately 5 percent. The 59-year average for October through July is 34.22 inches and the rainfall 
total for October 2012 through July 2013 was 35.95 inches (Brewster 2013). 
 
Surface water diversions from WRIA 7 for municipal use are primarily for the City of Everett and the 
City of Seattle, which operate water supply reservoirs on the Sultan and South Fork Tolt Rivers, 
respectively. Instream flow requirements were enacted by the state in 1979 for 10 control points on the 
Snohomish, Skykomish, Snoqualmie, Sultan, and Pilchuck Rivers (Snohomish River Basin Salmonid 
Recovery Technical Committee 2002).  
 
The Snohomish River watershed has been listed for impaired and threatened waters on numerous 303(d) 
lists for various water quality impairments (e.g., fecal coliform, temperature, phosphorous, dissolved 
oxygen, pH, and various toxics). On the 2004 list, Ebey Slough was listed for pH, fecal coliform, and 
water column bioassay, and the mainstem Snohomish River was listed for dissolved oxygen and fecal 
coliform (NMFS 2008). On the 2008 list, Ebey Slough was listed for fecal coliform, dissolved oxygen, 
and pH, and the mainstem Snohomish River was listed for various toxics and fecal coliform (Ecology 
2008).  On the 2012 list, Steamboat Slough was listed for temperature and bacteria; Ebey Slough and the 
Snohomish River were listed for temperature, bacteria, pH, and DO; Snohomish River was also listed for 
ammonia; and Possession Sound was listed for bacteria and a number of toxics (Ecology 2012). Regions 
with 15 percent or greater impervious surface area are concentrated in the Marysville and Everett area, as 
well as Oak Harbor (PSAT 2004). Everett Harbor is one point-source for contaminants, such as from 
sewage and toxic contaminants (Washington Sea Grant 2000). Potential non-point-sources of 
contamination include stormwater runoff and failing septic systems (Washington Sea Grant 2000).  
 
Sediment in the mainstem Snohomish River has been listed for fluorine, naphthalene, phenanthrene, 
acenaphthene, arsenic, and dibenzofuran (NMFS 2008). The sediment regime in the estuary is affected by 
upstream basin-wide land use changes, restriction of downstream flow and tidal circulation in the estuary, 
and local drainage. The diking system forces sediment deposition to occur in the channel mouths rather 
than into adjacent tidelands. The USACE has attempted to manage sediment deposition in the watershed 
via dredging, transporting sediments to open water disposal areas, and via the construction of “flow 
training structures” (e.g., Jetty Island) that have altered the mode of delivery of sediments (NMFS 2008).  

Groundwater 

Groundwater levels across the site may be high due to its position in the watershed. Groundwater level 
may be at or just below the ground surface over large portions of the site during the winter months. Slow 
to moderate groundwater seepage was observed between 3 to 12 feet below ground surface during 
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geological investigations in 2008 (Landau 2008). Data from 20 groundwater monitoring wells, placed in 
September 2005 and monitored approximately bi-weekly through 2010, was used to calculate 
groundwater drawdown during the 2006 wetland delineation.  
 
For their Smith Island Restoration Project located just to the south of the Bank site, Snohomish County 
commissioned geologic and hydrogeologic field investigations. Groundwater conditions at the Bank site 
are assumed to be very similar, as follows (Snohomish County 2013).  
 

The primary aquifer underlying the area is within the deltaic alluvial sediments deposits. The top 
of this layer typically occurs at a depth below ground surface (bgs) between approximately 10 
and 30 feet, and the bottom is between 60 and 80 feet bgs. The overlying estuarine deposits are 
partially saturated and contain sand lenses that readily seep when excavated but do not yield 
water in usable quantities. The estuarine deposits have a very slow infiltration rate and limited 
ability to store groundwater. Although the estuarine deposits are described as moist to wet, very 
little seepage was found in test pits, except from discontinuous sand lenses which have a greater 
ability to infiltrate and store groundwater. Due to the non-uniform nature of the estuarine 
sediments, groundwater flow through this aquitard will be highly variable and complex. The 
overlying estuarine deposits primarily comprised of organic silts, silts and clayey silts, act as an 
aquitard by restricting movement of water. Water level measurements in the monitoring wells 
also indicate that the underlying confined aquifer is connected to Union Slough and the main 
stem Snohomish River. Groundwater testing from all observation wells onsite indicated elevated 
salinity in the underlying alluvial deposits aquifer. Results from test wells near Union Slough 
show fairly significant saltwater impacts in deeper parts of the aquifer and less impact in the 
upper parts, and results were significantly higher than secondary drinking water standards. 

 
It was determined that the top layer of estuarine sediments act as a confining layer (or aquitard) to 
the underlying marine sands aquifer. The aquitard restricts groundwater flow, has relatively low 
permeability and, as such, limits the vertical movement of surface water to the underlying alluvial 
sand aquifer. Water does not move readily within the upper soil layer consisting of estuarine 
sediments, except within isolated sand lenses. The extent of such sand lenses is not fully known, 
and could provide a groundwater connection to surface water in Union Slough The interface 
between the shallow estuarine sediments and the underlying alluvial sands aquifer is well defined. 
Groundwater levels in observation wells responded to tidal influence, rising and falling with the 
tides measured in Union Slough. This indicates that the underlying aquifer’s horizontal 
conductivity is relatively high. Sand lenses within the upper layer estuarine sediments may 
provide some horizontal connectivity. 

7.0 SITE DESIGN  
“Ecosystems are not defined so much by the objects they contain as by the processes that regulate them” 
(Christiansen et al. 1989).  

Construction at the Bank site will restore tidal and riverine processes to the 353-acre site, and restore a 
mosaic of estuarine mudflats, tidal marshes, and riparian habitats. The restoration site design and details 
are shown in Figure 6, Conceptual Bank Design, and in Appendix D, Grading Plans. Upon project 
completion, it is anticipated that the 353-acre Project will include the following habitats: 

• 6.5 acres of upland forest 
• 2.5 acres of scrub-shrub (high intertidal) 
• 63.4 acres of upper marsh (high intertidal) 
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• 121.3 acres of lower marsh (high intertidal) 
• 101 acres of mudflat (high intertidal) 
• 26.2 acres of low intertidal areas above MLLW 
• 9.2 acres of low intertidal areas below MLLW 
• 2.0 acres of shallow subtidal channels 
• 6.5 acres of preserved/enhanced existing habitats adjacent to the shoreline 
• 14.5 acres of buffer area including the dike along I-5  

 

Restoration actions will include the following:  

• Demolish and remove existing buildings and refuse 
• Construct replacement dike adjacent to Interstate 5 
• Construct a channel network 
• Construct a secondary channel network 
• Install large woody debris in the new interior channels  
• Grade interior areas for the prescribed marsh-mudflat configuration 
• Create higher-elevation marsh areas along channel network 
• Control weedy and non-native invasive vegetation on remnant perimeter dikes 
• Plant upland forest and scrub-shrub areas (including remnant perimeter dikes) with native woody 

and herbaceous vegetation 
• Breach the historical dike in four locations 
• Remove an existing tide gate 

 

7.1 Basis of Design 
Since the Bank site was isolated from natural tidal hydrological processes long ago, the two primary 
components of the restoration design involve the construction of an interior slough network that will 
traverse the entire site, and the removal of four sections of the existing dike system to allow tidal flows to 
return to the site. The slough network was designed using natural patterns of sinuosity and channel 
geometry, and channel dimensions were scaled to be suitable for the site’s landscape position in the 
watershed. The sizes and locations of the channels were selected to encourage suitable on-site hydraulics 
(e.g., sufficient flows to maintain open channels), and to avoid any potential off-site disturbances (e.g., 
scouring). Secondary channels were located such that they will drain topographically low points during 
outgoing tides. Dike breaches were located and scaled to allow full tidal exchange through the site daily, 
and to maintain appropriate velocities for salmonid rearing. Large woody debris will be installed within 
the new channels to provide fish refugia. The size and densities of large woody debris complexes were 
selected specifically for the Snohomish River watershed, and for the site’s landscape position in the 
watershed.  

The island has subsided during the time that it has been isolated from tidal processes, so elevations across 
the site are no longer ideal for supporting target habitats. Therefore, some of the site topography will be 
re-sculpted to elevations that will support an array of tidal habitats. Available substrates will be used to 
raise elevations in some areas to maximize high-value habitat types such as marsh. Substrates excavated 
from the new channels will be used to create vegetated areas around the primary channels to maximize 
their value for fish and other aquatic species.  
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Most of the intertidal marsh vegetation is expected to recolonize naturally as source material is imported 
from nearby marsh landscapes via water flows, wind, and wildlife. However, native marsh vegetation also 
may be planted to encourage quicker establishment of marsh vegetation and to help control invasive 
vegetation. Invasive vegetation will be controlled across the site before, during, and after restoration 
activities to enable the establishment of habitats dominated by native species, and to encourage biological 
diversity in the plant, benthic, and wildlife communities. Habitat along the existing dikes will be 
enhanced via planting and seeding native vegetation that will contribute food (e.g., leaf litter and insects) 
and habitat components (e.g., large woody debris and shade) to the aquatic environment, and provide 
enhanced habitat for terrestrial wildlife. The native plant palette selected includes plant species (e.g., Sitka 
spruce; NMFS 2008) that will provide the most benefit for target aquatic species, and species that are well 
suited to the site’s location in the estuary. The selected plant species are anticipated to be self-sustaining 
and to be part of a fully functional tidal marsh ecosystem. 

Because the design emphasis is placed on restoring ecological processes at the Bank site rather than trying 
to restore specific structural features, and because ecological processes are dynamic, it is not possible to 
construct or anticipate exact measurements of the types of structures and habitats that will result once the 
Bank site has stabilized following construction, and continues to evolve towards a mature tidal wetland 
ecosystem. In particular, exact measurements are not possible for the anticipated amount of marsh versus 
mudflat habitat that will establish and evolve as hydraulic processes naturalize substrate elevations across 
the site. Because much of the island has subsided below elevations that can support tidal marsh 
vegetation, it is not anticipated that vegetated tidal marsh habitat can be restored across the Bank site in 
the short-term.  However, the goal is to restore up to 185 acres of tidal marsh and approximately 101 
acres of mudflat in the short-term, and it is anticipated that over the long-term natural processes (e.g., 
accretion) could potentially increase elevations resulting in more marsh vegetation. In addition, hydraulic 
processes may reconfigure the existing higher-elevation vegetated areas (e.g., the perimeter dikes) via 
scour and sediment deposition.  

7.2 Functions the Bank is Expected to Provide  
There is wide variability in how ecosystem functions and values are defined. Generally, functions are 
defined as the ecological processes that occur within an ecosystem. The structural components of a 
wetland and its surrounding landscape (such as plants, soils, water, air, and animals) interact through a 
variety of physical, chemical, and biological processes both within the wetland itself and with the 
surrounding landscape. These interactions are called functions (Sheldon et al. 2005). Generally, values 
have been defined as either the benefits received by society from the functions of an ecosystem, or as a 
hierarchical rating of the importance of various ecosystem services provided to society by functions.  
 
Because functions and values have been defined in various ways, some processes or benefits may be 
considered functions and values depending upon the categorization system chosen. Here we include a 
discussion of anticipated benefits of establishing the Bank-- improvements to the environment (both 
ecological and societal) that will be provided by the restored Bank site-- without defining them 
specifically as either functions or values according to any particular categorization system.  
 
Restoration of the Bank site will improve aquatic functions when the existing dikes are breached and the 
site is re-connected with tidal flows. Daily tidal fluctuations in Union Slough and Steamboat Slough, and 
seasonal floods will restore the historical hydrologic regime at the site. These freely circulating water 
flows will greatly increase the acreage of estuarine habitat in the watershed, will reconnect the restored 
wetlands with those in the surrounding watershed and will significantly improve wetland functions, 
potential, and opportunity over those that currently exist at the disturbed and isolated site. The value of 
these wetlands will increase in the future as the site matures, increasing its potential for high-level 
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functions, and as the watershed is developed, increasing the opportunity for the site to improve watershed 
conditions. 

7.2.1 Habitat 

Soil Salinity and Vegetation  
 
Soil water salinity dictates the type of vegetation that may occur, and is the primary factor encouraging 
the growth of tidal marsh plants. Soils isolated from daily tidal inundation can result in more saline soils 
when dry conditions cause the salinity of the soil water to increase as water is lost through evaporation, 
and saline water is drawn up from lower areas of the soil profile (DWR 2001). High concentrations of soil 
water salinity can lead to salt-scalded bare ground that is toxic to plants (DWR 2001). Conversely, 
leaching soils with low salinity water (e.g., rainwater) can reduce soil water salinity. Soil is always moist 
in tidal wetlands and the presence of water in the soils combined with the flushing action of tides keeps 
the salt concentrations (and pH levels) fairly constant (DWR 2001).  
 
Soils on the Bank site are saline soils historically inundated by tides. Under existing conditions no tidal 
exchange occurs because the Bank site has been diked and drained. Soil water salinity (and pH) across the 
Bank site has been altered by the removal of tidal (saline) water influxes, by the “flushing” of soils via 
precipitation and draining, and by seasonal wetting and drying. By restoring tidal flows, soil water 
salinities (and pH) will naturalize and allow plants and benthic organisms to adapt to soil conditions over 
the long term without fluctuations caused by wetting and drying and artificial seasonal flushing.  
Tidal chemical and physical processes also will restore conditions favorable to the growth and spread of 
native wetland plants that have adapted to tidal saline conditions. Salinity variability in tidal marshes 
promotes species diversity and helps maintain the native plant community. Periods of high salinity 
(drought years) followed by periods of low salinity (high precipitation years) tend to create conditions 
that favor rare plants and discourage dominance by one species. When lands are cut off from all tidal 
influence, they are susceptible to invasions by nonnative invasive species (DWR 2001). By restoring tidal 
influence, soil salinity levels across the site will become more variable through time and space (macro- 
and micro-topographical variability) and support an increased diversity of native marsh flora.  
 
Restoration of the Bank site will increase the amount and diversity of native plants on the Bank site and in 
the surrounding watershed, and will decrease the amount of invasive plants such as reed canarygrass and 
Himalayan blackberry. Invasive species are aggressive and often form persistent monocultures. 
Infestations can threaten the diversity of these areas when invasive species outcompete native 
plants. Because invasive plant species often create a monoculture, increasing the amount of native plants 
will improve plant species diversity. The development of a healthy marsh plant community will create an 
environment that will naturally be resistant to invasion by undesirable non-native plant species.  
 
Enhancement and preservation of the remaining upland plant communities around the perimeter of the 
Bank site will also provide a greater variety of plant species, such as native grasses and shrubs, than 
wetlands alone. Management practices to control invasive species will be used during the establishment 
of native tidal and upland plant communities.  
 
Wildlife  
 
Restoring the Bank site to a tidal marsh complex will dramatically improve the habitat provided to a suite 
of wildlife species, including special-status species. Different wildlife species use wetlands to varying 
degrees; some live in wetlands their entire lives (e.g., beaver), some use wetlands as a nursery or for just 
part of their life cycle (e.g., many invertebrates), some use wetlands primarily for feeding (e.g., foraging 
birds like great blue heron), and others use wetlands seasonally (e.g., migratory shorebirds and 
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waterfowl). Although wetlands make up only about 3.5 percent of the U.S. land area, more than one-third 
of the U.S.’s threatened and endangered species live only in wetlands (Mitsch and Gosselink 1993). An 
additional 20% use or inhabit wetlands at some time in their life (Osmond et al 1995). 
 
Restoring intertidal marsh habitat (one of the most productive ecosystems in the world) on the Bank site 
will increase the amount, connectivity, and quality of this critical habitat type for a wide array of wildlife. 
It will improve the spatial structure of the site and the surrounding area, and increase wildlife distribution, 
diversity, and abundance. Enhancement and preservation of the remaining upland plant communities 
around the perimeter of the Bank site will also support the biological functions and values of the restored 
wetland and the surrounding aquatic habitats. Upland plants provide important food sources and refugia 
for wildlife species at times when wetlands are flooded or when seasonal cover or food is sparse. They 
also provide foraging and perching habitat for terrestrial wildlife that depend on wetlands as food sources.  
 
Restoration of the Bank site is expected to attract and provide habitat for a variety of wildlife species -- 
especially shorebirds and waterfowl, water-associated and -dependent mammals, and the wildlife that 
prey on these species. Feeding habitat for shorebirds (which is presently very limited at the Bank site) will 
be created, expanded and improved; high shorebird and waterfowl use has been demonstrated at the Port’s 
adjacent Union Slough Restoration Site (just east of I-5).   
 
Both the SEWIP and the Basin Plan note the importance of estuary habitat in the Snohomish River to 
provide habitat on a local to international scale. The restored Bank will function locally as a 
corridor/reservoir within the lower Snohomish River Watershed (for resident fish, small mammals, 
herptiles, and invertebrates), and function regionally in the extended Snohomish River basin (for 
anadromous fish, medium and large mammals, and birds). It will also function regionally, nationally, and 
internationally as a staging area in the Pacific Flyway (for migratory waterfowl, including ducks, geese, 
and swans; and neotropical migrants such as certain passerines and raptors); and will serve as a migration 
corridor for terrestrial and aquatic mammals and groups of mammals that may make long-distance 
movements during regular migrations, juvenile dispersal, or when competition for food and space 
becomes severe due to loss of habitat or species population increases. 
 
Fish  
 
As indicated in numerous reports and management plans, one of the highest value wildlife benefits of 
restoring the Bank site will be the increased and improved habitat for threatened salmonids and other fish. 
To recover salmonids across Puget Sound, recovery in the Snohomish River basin is essential (Puget 
Sound Partnership 2007). Substantial improvements in habitat are needed to address the current Chinook 
rearing habitat bottleneck (Haas and Collins, 2001). Actions that improve the connection of floodplains 
(estuarine habitat) to off-channel sloughs, riparian forests, and other refuge habitats, as well as those that 
improve habitat complexity in the vicinity of and downstream from spawning areas are predicted to be the 
most effective in improving population performance (Snohomish Basin Salmon Recovery Forum 2005). 
Research at the Port’s adjacent Union Slough Restoration Site (just east of I-5) has demonstrated a high 
use of that site by juvenile salmonids (Pentec 2006). Increasing the amount of estuarine habitat and 
connectivity at the Bank site will provide significant improvements in abundance and diversity for 
salmonids and other fish species.  
 
Studies focused on juvenile salmonid use of the estuary have confirmed that the estuary is used to varying 
degrees by juvenile Chinook and coho salmon, as well as juvenile steelhead and anadromous cutthroat 
and bull trout. The estuarine life stage of juvenile salmonids involves a set of major transitions—
physiological, trophic, and habitat—that lead from freshwater rearing environments to the first year at sea 
and is widely regarded as the most critical period in determining survival to adulthood (Pearcy 1992 in 
Rice et al. 2011). Studies have shown that juvenile salmon feed actively as they move through the estuary, 
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and that some juvenile salmon use the estuary as year-round rearing habitat. In the Skagit watershed, 
Chinook juveniles grow fastest in the emergent marsh habitat with growth rates averaging 1.68 mm/day, 
compared to a rate of 0.53 mm/day in the transitional (scrub-shrub) and forested zones (Beamer et al. 
2002). No other summer or fall Puget Sound Chinook stocks produce as high a proportion of yearling 
smolts as the Snohomish River watershed (Puget Sound Indian Tribes and WDFW 2001). Restoration 
activities at the Bank site will provide a potential production gain of 190,000 chinook smolts/year (A. 
Haas 2001).  
 
The Snohomish River watershed also supports large populations of winter-run steelhead (NMFS 2008). 
Adult steelhead are known to move through the estuary almost continuously throughout the year (NMFS 
2008).  
 
Reestablishing natural geomorphic and hydraulic processes will increase the amount of intertidal habitat 
accessible to juvenile salmonids and support intertidal marsh, intertidal mudflat, intertidal scrub shrub, 
intertidal channels, and shallow subtidal habitat consistent with historical conditions. Removal of hard 
armoring and derelict pilings at the breach locations, placement of rootwads and LWD, and enhanced 
vegetation in the riparian zone will improve edge and nearshore habitats, providing increased quantity and 
quality of food sources (e.g., leaf litter and insects) and habitat components (e.g., large woody debris and 
shade) for listed salmonids and other fish. Puget Sound fish will benefit from the establishment of such a 
large, contiguous area of restored, enhanced, and preserved habitat that will ensure ecosystem functions, 
foster biodiversity, and provide opportunities for linking existing habitat (NMFS 2008). Improvements in 
water quality and food web productivity (see discussions below) will also improve conditions for fish 
species.  
 
The Puget Sound Salmon Recovery Plan summarizes the effects of loss and simplification of estuaries 
and wetlands on ecosystems and salmon and bull trout functions. It indicates that agricultural activities 
(diking, filling, tide gates, etc.) throughout Puget Sound have had the following effects on marine and 
nearshore ecosystem processes and habitats:  
 

• Loss of subaerial wetlands, marsh, and intertidal areas  
• Altered tidal prism (hydrology)  
• Altered sediment supply; dynamics 
• Loss of channels 
• Loss of organic matter, reduction in detritus 
• Habitat simplification (e.g., channel structure) 
• Loss of riparian vegetation, LWD 
• Loss of tidal channel surface area 
• Inaccessibility to pocket estuaries           

 
The Puget Sound Salmon Recovery Plan hypothesizes that the effects of these activities on salmon and 
bull trout functions include:  

• Altered fish passage 
• Altered prey species resources  
• Reduced shallow water habitat and migration corridors  
• Reduced rearing areas 
• Reduced feeding and growth  
• Shift in species assemblage  
• Altered foraging, migration, and overwintering habitat 
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Restoring the Bank site will be a significant contribution towards reversing these losses in the Snohomish 
watershed and will provide substantial progress towards recovering these threatened fish species.  

7.2.2 Productivity  

Almost all life on earth is directly or indirectly reliant on primary production (the synthesis of new plant 
biomass through photosynthesis), and wetlands are among the most productive ecosystems in the world 
(Mitsch and Gosselink 1993). They are a source of substantial biodiversity in supporting numerous 
species from all of the major groups of organisms – from microscopic algae to migrating waterfowl. The 
combination of shallow water, high levels of inorganic nutrients, and high rates of primary productivity 
can be ideal for the development of organisms that form the base of the food web (e.g., zooplankton, 
insects, mollusks, and crustaceans). Dead plant material breaks down in the water to form small, nutrient-
enriched particles of organic material called detritus. These particles become enriched due to bacterial, 
fungal, and protozoan activity. This enriched material, including the various microbes that colonize it, 
feeds many small aquatic and benthic invertebrates and small fish, which then serve as food for larger 
predatory amphibians, reptiles, fish, birds, and mammals (EPA 2000).  
 
The nutrients and compounds released from wetlands may be exported from the wetland in soluble or 
particulate form, incorporated into the soil, or transformed and released to the atmosphere. The organisms 
that are supported by these processes and form the base of the food web (e.g., zooplankton) may also be 
consumed on-site or exported from the wetland. Likewise, the small organisms that feed at the base of the 
food web (e.g., benthic invertebrates), and the larger organisms that feed on them (small fish, larger fish, 
migratory birds, and so on) may remain on-site or be exported to the surrounding areas. Therefore, the 
food web benefits of wetlands can be far-reaching and support higher levels of abundance and diversity 
well outside of the project vicinity.  
 
Tidal marshes have the highest primary productivity of all wetland systems. For example, one study 
measured productivity in terms of plant biomass of a diked pasture at 1200 grams/square meter relative to 
2300 grams/square meter for the same pasture ten years after it was restored to estuarine wetland (Frenkel 
and Morlan 1990). The amount of hydrological flux is one of the most important determinants of primary 
productivity. The alternating aerobic and anaerobic conditions caused by the tides result in the very 
significant productivity of tidal marsh ecosystems. Readily available nutrients and organic matter from 
upstream sources and runoff also contribute to their high productivity. The unparalleled primary 
productivity of tidal marshes yields abundant habitat and food for both resident species and marine or 
terrestrial species that utilize the marshes for only portions of their life cycles (Osmond et al. 1995). The 
biomass exported by estuarine marshes plays a very important role in supporting the vast and complex 
marine food chain, which, in turn, supports many biologically and commercially important species 
including all salmon species, flatfish, shorebirds, waterfowl, predatory birds, and terrestrial mammals 
(City of Everett et al. 1997).  
 
Restoring the Bank site to a tidal marsh complex is anticipated to dramatically improve the productivity 
of the site. While the Bank site could be a carbon source or sink during different hydrologic periods, 
cumulatively it is expected to contribute to the entire food web by providing new detrital sources and new 
sources of primary productivity, resulting in increases in the export of organic carbon to fish and other 
trophic levels of the ecosystem.  An intact tidal marsh ecosystem will benefit aquatic and benthic 
invertebrates and their predators, both on-site and well outside of the Bank site. Lower-level food sources 
such as phytoplankton can be exported off-site with the tides, and higher-level food sources such as fish 
and birds can export these productivity increases directly as they feed and then leave the Bank site. For 
example, surveys of North-Central Puget Sound conducted by King County (Brennan et al. 2004) found 
outmigrant Chinook salmon from the Snohomish River watershed as far south as the south shore of 
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Maury Island in the vicinity of Vashon Island. Restoring the Bank site will increase primary production, 
secondary production, and export of production.  

7.2.3 Flood and Erosion Attenuation  

Riverine and estuarine systems in urban areas tend to be more dynamic due to increased impervious 
surfaces, channelization and hardening of creeks and rivers, and changes to natural hydrologic regimes. 
Hydrogeomorphic conditions in these systems are simplified; there are reductions in braiding, sinuosity, 
side channels, and habitat area, and there are corollary changes like increased flow velocities, flood 
frequency, and peak flows. These changes can result in impacts such as gravel scour, bank erosion, 
sediment deposition during storm events, and decreases in groundwater-driven summer flows. 
Downstream areas of a watershed can be affected by upstream basin-wide land use changes (e.g., 
increased water flows and velocities causing downstream erosion and flooding, upstream pollution 
accumulating downstream). Likewise, upstream areas of a watershed can be affected by downstream 
basin-wide land use changes (e.g., constrictions of downstream flows causing upstream flooding, channel 
incision caused by headward erosion moving up a watershed).  
 
The Snohomish River watershed is subject to increased impacts from concentrated urban development 
such as river constriction, and from natural and anthropogenically derived events such as flooding and 
variances in the climate regime. The human population in the Snohomish River watershed is projected to 
increase by 59 percent by 2030, and the highest concentration of urban development is occurring in the 
estuary (NMFS 2008). Breaching the dikes at the Bank site and restoring approximately 353 acres of 
floodplain and buffer will open up a new network of channels to disperse flows, and floodwaters will 
spread out over the large flat area. Under most river flood conditions (i.e., when tides are not high) 
opening up the Bank site by breaching the dikes will increase surface floodwater storage capacity (NMFS 
2008). In addition, modelling results have indicated that the water surface elevation within the project 
area will be lower than existing conditions (Tetra Tech 2013), thus increasing storage capacity. The 
wetland vegetation will also impede the movement of floodwaters and decrease runoff velocity, and 
floodwaters will spread more slowly through the floodplain (EPA 2000). This temporary storage of water 
will distribute storm flows over longer time periods, causing areas of the watershed to peak at different 
times, a process called “floodflow desynchronization” (Hruby et al. 1999).  Therefore, the combined 
water storage and slowing action that will result from restoring 353 acres in the estuary may lower flood 
peaks in the general vicinity. This may reduce the likelihood of flood damage to homes, businesses, and 
crops in the area, and help to protect human health, safety, and welfare.  
 
Wetland plants also help to hold the soil in place with their roots, absorb the energy of tidal and wind 
waves, and break up the flow of river currents, thus helping to control erosion in the surrounding 
landscape (EPA 2000).  Following restoration, there may be localized areas of increased velocities or 
volume. Modelling has indicated that by opening up the Bank site to tidal flows, restoration of the Bank 
site will increase tidal flow downstream of the project site, will decrease tidal flow upstream of the project 
site, and may increase bed shear stress near dike breaches where flows are restricted (Battelle 2007). 
However, the general attenuation of peak flows and velocities may reduce bank erosion and problematic 
sediment deposition in the area.  

7.2.4 Water Quality  

Riverine and marine waters at the Bank site will interact with soils and marsh vegetation resulting in 
improved water quality. The variety of particles, elements, and compounds that can be processed and 
converted by tidal marsh complexes is enormous. Wetland habitats can trap and transform nutrients, 
metals, and sediments, thereby improving water quality. They can intercept flows and filter or transform 
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pollutants through biogeochemical cycling and storage - the biologic, physical, and chemical 
transformations of various elements within the biota, soils, water, and air. For example, as surface flows 
pass through wetland complexes they retain or process excess nitrogen and phosphorus, decompose 
organic pollutants, and trap suspended sediments that would otherwise clog waterways and affect fish and 
amphibian development. This can reduce environmental problems such as algal blooms, dead zones, and 
fish kills that are generally associated with excess nutrient loadings (EPA 2000).  
 
Wetland habitats may change water chemistry through the watershed in succession; that is, upstream 
wetlands may serve as the source of materials that are transformed in downstream wetlands. The water 
quality benefits of estuaries and tidal rivers depend on the flow of freshwater, sediments, nutrients, and 
other constituents from upstream (Carter 1997). 
 
As described in Section 6.4.4 Aquatic Resources above, the Snohomish River watershed has experienced 
various water quality impairments including fecal coliform, temperature, phosphorous, dissolved oxygen, 
pH, and various toxics. Depending on how the watershed is impaired in the future, restored tidal wetlands 
at the Bank site will have the opportunity to provide the following water quality benefits: improved 
nutrient cycling (e.g. nitrogen, phosphorous, sulfur, and carbon) and dissolved oxygen stabilization; and 
removal of metals, sediments, and pathogens.  
 
Nutrient Cycling and Dissolved Oxygen 
 
Primary production and export in intertidal marsh habitat also plays a role in water quality improvement 
in intertidal systems. The exported carbon provides a key energy source for denitrification, a major 
component of nitrogen cycling (Jacinthe et al. 1998, Craft et al. 2003, Adamus 2005). The nitrogen cycle 
is important because nitrogen availability affects the rate of key ecosystem processes, including primary 
production and decomposition. However, the use of artificial nitrogen fertilizers and the release of 
nitrogen in wastewater often adversely alter the nitrogen cycle in urban watersheds, causing acidity, 
toxicity, or low levels of dissolved oxygen. Anthropogenic increases in atmospheric nitrogen (e.g., via the 
use of carbon combustion engines) have also contributed to increases in acid rain, air pollution, and 
climate change. Wetland processes play an important role in the global nitrogen cycle by transforming 
different forms of nitrogen. In anaerobic and chemically reduced wetland soils like the muddy sediments 
of estuaries organic nitrogen from decaying plant and animal biomass may mineralize to form 
ammonium, it may adsorb to negatively charged particles (e.g., clay), or it may diffuse to the surface. As 
ammonium diffuses to the surface, bacteria can oxidize it to nitrate (nitrification). Plants and 
microorganisms can then assimilate nitrate in the soil, or bacteria may reduce nitrate (denitrification) to 
gaseous nitrogen. The alternating reduced and oxidized conditions of wetlands complete the needs of the 
nitrogen cycle and maximize denitrification rates (Osmond et al. 1995). Depending on the amount of 
nitrogen pollution the watershed experiences in the future, the restored Bank site will have the potential to 
transform between 70% and 90% of the nitrogen entering the wetland (Reilly 1991 and Gilliam 1994 in 
Osmond et al. 1995).   
 
Phosphorus is also important for productivity, but too much phosphorus can be detrimental, causing 
undesirable algal blooms and eutrophication. Wetlands provide the conditions needed for the removal of 
excess phosphorus from surface water (EPA 2000). Phosphorus can enter wetlands with suspended solids 
(e.g., sediments) or as dissolved phosphorus. Phosphorus removal from water in wetlands occurs through 
use of phosphorus by plants and soil microbes; adsorption by aluminum and iron oxides and hydroxides; 
precipitation of aluminum, iron, and calcium phosphates; and burial of phosphorus adsorbed to sediments 
or organic matter. Long-term storage of phosphorus through adsorption to wetland soil is greater than the 
maximum rates of phosphorus accumulation possible in plant biomass. Wetlands along rivers have a high 
capacity for phosphorus adsorption because as clay is deposited in the floodplain, aluminum and iron in 
the clay accumulate as well. Thus, floodplains tend to be important sites for phosphorus removal from the 
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water column through chemical transformations, in addition to that removed as sediments are deposited 
(Walbridge and Struthers 1993 in Osmond et al. 1995). Depending on the amount of phosphorus pollution 
the watershed experiences in the future, the restored Bank site will have the potential to retain between 
45% and 80% of the phosphorous entering the wetland (Johnston 1991, Peterjohn and Correll 1984, 
Richardson 1985, Gale et al. 1994, Walbridge and Sruthers 1993 in Osmond et al. 1995).   
 
As described in Section 7.2.5 Climate and Atmospheric Maintenance below, restoration of the Bank site 
will also increase carbon cycling and sequestration.  
 
Improved nutrient cycling can also improve levels of dissolved oxygen (DO) in the watershed. Waters 
carrying high nutrient levels (eutrophication) can cause algae blooms which often result in low levels of 
oxygen in the water (hypoxia). This oxygen depletion can result in the death of fish and other aquatic life, 
and the creation of “dead zones” in aquatic ecosystems. When wetlands remove excess nutrients, levels of 
dissolved oxygen can stabilize. Eutrophication is a common phenomenon in coastal waters. Marine 
waters are often nitrogen limiting; thus, nitrogen levels have greater importance in salt water. Estuaries 
tend to be naturally eutrophic because land-derived nutrients are concentrated where run-off enters a 
confined channel. Upwelling in coastal systems also promotes increased productivity by conveying deep, 
nutrient-rich waters to the surface, where the nutrients can be assimilated by algae. If the Snohomish 
River watershed continues to experience impairment from low DO in the future, restored wetlands at the 
Bank site will have the opportunity to remove excess nutrient loads and improve DO levels. 
 
Waters carrying high nutrient levels can also cause algae blooms that release toxic compounds that can 
make their way up the food chain resulting in animal mortality (e.g., shellfish poisoning). If the 
Snohomish River watershed continues to experience high nutrient loads in the future, restored wetlands at 
the Bank site will have the opportunity to remove excess nutrients and minimize the production of toxic 
algae blooms. 
 
Sediments, Metals, and Pathogens 
 
Wetlands filter suspended solids (e.g., sediments and organic matter) from water that comes into contact 
with wetland vegetation. Friction slows the flow of water, thus allowing settling of suspended solids and 
removal of related pollutants from the water column, preventing a source of turbidity from entering 
downstream ecosystems (Osmond et al. 1995). Retention of sediment is also important to the productivity 
of intertidal waters by removing suspended particles in the water column that can interfere with primary 
production (Adamus 2005).  
 
In the Snohomish estuary, the diking system forces sediment deposition to occur in the channel mouths 
rather than on adjacent tidelands. The USACE has attempted to manage chronic sediment loading in the 
watershed via dredging, transporting sediments to open water disposal areas, and via the construction of 
“flow training structures” (e.g., Jetty Island) that have altered the mode of delivery of sediments (NMFS 
2008). Breaching the dikes at the Bank site and restoring approximately 353 acres of tidal marsh complex 
and buffer will provide the opportunity for sediment to settle-out on-site rather than in undesirable off-site 
areas. Sediment deposition is variable across individual wetlands and wetland types because deposition 
depends upon the rate and type of water flow, particulate size, and vegetated area of the wetland; 
however, the restoration design for the Bank site includes elements intended to encourage sediment 
deposition and accretion of soils and peat to help the site recover from 100+ years of land subsidence 
while the site has been diked and drained. This sediment deposition may also be vital for maintenance of 
wetland habitats in the face of possible long-term increases in sea level (Carter 1997).  
 
High concentrations of metals in some locations can result in health or ecological risks in water resources. 
Wetlands can remove metals from surface waters as a result of the presence of clays, peats, aluminum, 
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iron, and calcium (Gambrell 1994 in Osmond et al. 1995). Metals entering wetlands bind to the negatively 
ionized surface of clay particles, precipitate as inorganic compounds, complex with peat materials, and 
adsorb or occlude to precipitated hydrous oxides.  Burial in the wetland substrate will keep bound metals 
immobilized (Osmond et al. 1995). Depending on the amount and type of metal pollution the watershed 
experiences in the future, the restored Bank site will have the opportunity to remove 20%-100% of the 
metals in the water entering the wetland (Taylor et al. 1990 in Osmond et al. 1995).   
  
Pathogens such as fecal coliform bacteria and protozoans can be threats to human and ecosystem health. 
Bacteria attach to suspended solids that are then trapped by wetland vegetation and die. In this way 
wetlands have an important role in removing pathogens from surface waters. If the Snohomish River 
watershed continues to experience impairment from pathogens such as fecal coliform, restoration of the 
Bank site will help alleviate the effects of this pollution. 

7.2.5 Climate and Atmospheric Maintenance 

Hydrologic processes in wetlands contribute to climate maintenance. Many wetlands return over two-
thirds of their annual water inputs to the atmosphere through evapotranspiration (Richard and McCarthy 
1994 in Osmond et al. 1995). Some wetlands also act to moderate temperature extremes in adjacent 
uplands (Brinson 1993 in Osmond et al. 1995).  
 
In recent years, people have begun to recognize and study the importance of wetland preservation and 
restoration to combat climate change. Wetlands store carbon within peat and soil. When wetlands are 
drained and converted to terrestrial land uses, the oxidizing conditions increase organic matter 
decomposition and carbon is rapidly released back to the atmosphere in the form of carbon dioxide. 
Restoring coastal wetlands stops the drainage-induced releases of carbon, organic matter decomposition is 
slowed, and carbon sequestration increases (Osmond et al. 1995).  
 
For a recent study regarding carbon sequestration, the Snohomish Estuary was selected as a system 
representative of the wider Puget Sound and Pacific Northwest Region in terms of geomorphology, land 
use, and management issues. Results of the study showed that restoring the Snohomish Estuary would 
contribute to a reduction in greenhouse gas emissions, increase carbon sequestration, and help mitigate 
the worst effects of global climate change (Crooks et al., 2014).  Currently, about 3,200 acres of the 
11,600 acres of tidal wetlands in the estuary are planned for restoration. The report finds that restoring 
those 3,200 acres would sequester 2.5 million tons of carbon dioxide over the next 100 years. That is the 
equivalent of 500,000 cars driving around the United States for a one-year period (Ogburn 2014). 

8.0 SERVICE AREA 
The federal 2008 Mitigation Rule and the State 2009 Mitigation Bank Rule are both structured to 
recognize the variety of functions and values provided by regulated aquatic resources. They both 
encourage a watershed-based approach to mitigation to focus on impacted functions, values, ecosystem 
services, and watershed needs, rather than the less-successful “on-site and in-kind” mitigation approach 
favored in the past. The watershed-based approach is intended to “improve the quantity and quality of 
wetlands and other aquatic resources in watersheds through strategic selection of compensatory mitigation 
project sites,” (USACE 2008) and to “identify potential mitigation options that have the greatest 
opportunity for maximizing environmental benefit” (Ecology 2014a). 
 
Consistent with a watershed-based approach to mitigation, which recognizes that different types of 
aquatic resources may provide many of the same functions, the restoration of an estuarine wetland 
complex at the Bank site will provide suitable mitigation for impacts to different types of aquatic 
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resources (e.g., palustrine wetlands, marine waters, riparian habitats.) Though located in the intertidal 
zone of the lower watershed, the Bank site will provide the same, or greater, level of function and value as 
that found in many different types of impacted habitats. While this type of mitigation would not be “in-
kind” habitat replacement, it would be “in-kind” function replacement.  
 
Consistent with the IRT Guidance Paper for the contents of bank use plans (IRT 2009), it is also possible 
that the Bank will not mitigate for every function of an impacted aquatic resource, but that there will be a 
net gain in other functions that justifies the loss. Likewise, impacts may be mitigated using more than one 
method. E.g., impacts to localized flooding may be mitigated adjacent to an impact site, while habitat 
impacts may be mitigated at the Bank site.  Consistent with this regulatory direction, all areas of potential 
impact that reasonably could be mitigated by restoration activities at the Bank site are included in the 
proposed Blue Heron Slough Mitigation Bank Service Area (service area).  
 
Consistent with WAC 173-700-500, any impact project (debit project) located within the service area will 
be eligible to apply to use credits from the Bank to compensate for authorized impacts. The permitting 
agencies will then determine whether the use of credits from the Bank will provide appropriate 
compensation for the functions impacted at the debit project site. This determination will be made based 
on the type and scale of impacted functions, and the reach and value of benefits provided by restoration of 
the bank site (e.g., Selecting Wetland Mitigation Sites Using a Watershed Approach, Hruby, T, K. Harper, 
and S. Stanley 2009). However, consistent with WAC 173-700-502, in certain circumstances the 
permitting agencies may also authorize the use of credits to compensate for impacts outside of the Bank’s 
service area if they deem that use to be reasonable and environmentally desirable.   
 
As discussed in Section 7.2 Functions the Bank is Expected to Provide, the Bank will provide benefits 
related to habitat, productivity, flood and erosion attenuation, water quality, and climate and atmospheric 
maintenance. The reach of these benefits will differ. For example, flood attenuation benefits are not likely 
to extend much beyond the limits of WRIA 7, the local watershed in which the Bank site is located. 
However, some of the other benefits will extend well beyond the limits of WRIA 7. Habitat benefits for 
salmonids will extend throughout Puget Sound and beyond as rearing habitat is expanded, and increased 
productivity at the Bank site radiates outwards. Habitat benefits for migratory birds will extend even 
further as the restored site provides resting habitat, a productive food source, and rearing habitat for a 
variety of bird species. Some of the atmospheric benefits may extend globally as restoration of the site 
helps to counter climate change. Because the reach of different benefits will vary, the boundaries of the 
service area must be determined in a way that captures all of these benefits, and it must be located and 
sized appropriately so that restoration of the Bank site will reasonably mitigate or compensate for 
impacted functions within the service area.  
 
In addition, consistent with the federal 2008 Mitigation Rule, economic factors must also be considered 
when the boundaries of a service area are determined. If service areas are too small to support 
economically viable mitigation banks, then the USACE “would have to rely on permittee-responsible 
mitigation, a generally less successful source of compensatory mitigation.” Whether a mitigation bank is 
economically viable depends on a number of factors including property values, the regional demand for 
mitigation, and the size of the bank. A larger bank such as the Blue Heron Slough Mitigation Bank, which 
provides higher ecological value because of its size, will typically require a larger service area to be 
economically viable.  
 
The proposed service area is located and sized to reflect the reach of the most valuable benefits resulting 
from restoration of the Bank site, and to be of sufficient size to support a large, economically viable 
mitigation bank in this location.  
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8.1 Description of the Service Area  
The proposed Bank service area is depicted in Figure 7a, and includes all of WRIA 7 below 2500 feet in 
elevation; all of the Coastal/Delta/Marine Shoreline area within WRIA 5; all of the marine areas within 
WRIA 5; the Coastal/Delta/Marine Shoreline areas within WRIA 3 to the northern limit of the Skagit 
River delta (McGlinn Island); the marine areas of Whidbey Basin within WRIA 6 to a northern boundary 
from McGlinn Island to the south end of Dugualla Bay; and the Coastal/Delta/Marine Shoreline areas 
within WRIA 6 that are also adjacent to the marine areas of Whidbey Basin.  

8.2 Basis for the Service Area  
WAC 173-700-302 includes elements that Ecology considers when determining the size of a service area, 
including: 

(1) The functions provided by the bank and the distance from the bank that the ecological functions can 
reasonably be expected to compensate for impacts; 
(2) Whether the bank addresses existing watershed-based mitigation planning efforts; 
(3) How far the ecological and hydrological benefits of the bank extend beyond the bank site location; 
(4) The position of the bank within the watershed; 
(5) The degree to which the bank restores processes within the watershed; 
(6) The size and characteristics of the WRIA in which the bank is located; 
(7) The quality, diversity, and regional significance of the habitats provided; 
(8) Local needs and requirements, such as consistency with land use or watershed management plans; 
(9) Types of impacts that may be compensated through the use of credits from the bank; and 
(10) The degree to which the bank supports priorities found in, but not limited to, watershed management 
plans, watershed characterizations, wetland mapping or inventories, storm water management plans, 
shoreline master programs, salmon recovery plans and comprehensive land use plans. 
 
Earlier sections of this Prospectus discuss how restoration of the Bank site will support watershed goals 
articulated within numerous watershed planning documents, and the importance of the estuarine processes 
and habitat that will be restored. Therefore, WAC 173-700-302 numbers 2, 5, 7, 8, and 10 have already 
been addressed. The following discussion focuses on how benefits provided by restoration of the Bank 
site can be expected to compensate for debit project impacts, and the reach of these benefits (WAC 173-
700-302 numbers 1, 3, 4, 6).   
 
While hydrological and ecological benefits provided by the Bank site are presented below separately for 
ease in communication, each ecosystem function is interactive with the others. Likewise, estuarine, 
palustrine, and marine habitats and functions are inextricably linked in providing ecosystem services for 
the region.  

8.2.1 Hydrologic Benefits 

The movement of water within an estuary (hydrologic processes) has a fundamental influence on many of 
the functions of estuarine habitats. Within estuaries, water erodes and deposits sediments; acquires, 
transports, and transforms pollutants, nutrients, and organic matter; and transports fish and prey items 
(Puget Sound Action Team 2005).  
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Upstream 

WRIA 7 is a large watershed that narrows as it drains towards the Snohomish River delta and the Puget 
Sound. This configuration tends to concentrate hydrologic impacts as water moves downstream rather 
than diluting impacts over a wide, fanning delta. Because the Bank site is located in the estuary of this 
funnel-shaped watershed, opportunity exists for the Bank site to mitigate or compensate for upstream 
impacts that may concentrate downstream in the estuary or beyond. As such, restoration of the Bank site 
would provide appropriate mitigation for hydrologic impacts within these upstream areas of WRIA 7.  
 
As discussed in Section 7.2.3 Flood and Erosion Attenuation, the channelization and armoring of 
upstream waterways can increase the volume and velocity of water flows as they move downstream, 
causing erosion and flooding. Opening up the Bank site to riverine flows via breaching the perimeter 
dikes may attenuate flood peaks, erosion, and problematic sediment deposition caused by upstream 
impacts throughout the WRIA 7 watershed.  
 
Likewise, as discussed in Section 7.2.4 Water Quality, wetlands can intercept flows and filter or 
transform sediments and pollutants through biogeochemical cycling and storage. Opening up the Bank 
site to riverine flows via breaching the perimeter dikes will allow the capture and transformation of 
pollutants released upstream in the WRIA 7 watershed, which will also improve water quality 
downstream in the nearshore and coastal areas of WRIA 7.  

Downstream  

Similarly, because the Bank site is located in the estuary and directly connected to marine waters by tidal 
flows, opportunity exists to mitigate or compensate for water quality impacts that may occur downstream 
in the marine and coastal areas of WRIA 7 and the adjacent affected WRIAs (3, 5, and 6). Opening up the 
Bank site to incoming tides via breaching the perimeter dikes will allow the capture and transformation of 
pollutants released downstream. The water quality benefits provided by the Bank site will diminish with 
distance across these marine and coastal habitats, particularly outside of Whidbey Basin. 
 
Under some conditions (i.e., when river flows are low) the Bank site will also have some capacity to 
mitigate flooding impacts that may occur in the downstream tidal areas of WRIA 7 by providing more 
vegetated floodplain. However, because flows in Steamboat Slough and Union Slough are constricted 
downstream of the Bank site, there is less opportunity to attenuate these type of downstream impacts. 
Benefits provided by the Bank site to attenuate downstream flooding typically will not reach beyond the 
nearby estuarine areas of WRIA 7.  

8.2.2 Ecological Benefits 

The following is a summary of how some of the ecological benefits of restoring the Bank site will reach 
throughout the service area. Additional specific details of the ecological basis for the size and location of 
the service area are provided in Appendix E. 
 
Restoration of the Bank site will provide ecological benefits that will reach both upstream into the 
freshwater areas of WRIA 7, and downstream into the marine and coastal areas of Puget Sound. Because 
the Bank site is located at the freshwater-saltwater interface of WRIA 7 and Puget Sound, and because 
estuarine habitat is one of the most productive and ecologically valuable habitat types in the region, 
ecological resources (e.g., primary productivity) generated at the Bank site will flow downstream and 
radiate out to other nearby coastal areas. Likewise, because the Bank site will provide excellent habitat 
connectivity with upstream habitats, and because species supported by this highly productive estuarine 
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habitat move between estuarine and freshwater habitats (e.g., salmonids) and between aquatic and 
terrestrial habitats (e.g., many bird species), the benefits of restoring the Bank site will radiate upstream to 
other freshwater and upland areas. Restoration of the Bank site will provide appropriate mitigation for the 
loss of ecological resources throughout WRIA 7 (up to 2500 feet elevation) and the marine and coastal 
areas of the adjacent WRIAs (3, 5, and 6).    
 
Intertidal marsh habitat at the Bank site will increase productivity throughout the food web for animals 
that use intertidal, palustrine, marine, and upland habitats. Phytoplankton, detritus from plant material, 
and intertidal invertebrates will spread upstream and downstream on the incoming and outgoing tides. 
Fish and animals that feed on the phytoplankton, detritus, and invertebrates will move upstream and 
downstream beyond the intertidal system of the watershed and will in turn provide a source of food for 
birds and animals that may not frequent the intertidal areas of the watershed.  
 
Terrestrial birds and mammals will use the habitat at the Bank site for feeding, resting, and breeding. 
They will use palustrine wetlands, vegetated uplands, and marine habitats in the greater watershed for 
these same purposes, and will move back and forth from the Bank site. They will also use the Bank site to 
migrate through the Snohomish estuary to other suitable marine, palustrine wetland, and upland habitats. 
Native seed will be exchanged between the Bank site and other areas of the watershed via wind, animals, 
and water flows, enhancing habitat throughout the service area.  
 
Many of the functions provided by restoration of the Bank site will benefit salmonids, one of the most 
valuable aquatic resources in the Pacific Northwest.  The freshwater salmonid habitats of WRIA 7 and the 
marine salmonid habitats of the Salish Sea are extensive, but the dramatic reduction of estuarine habitat is 
a limiting factor for salmonids. Restoration of approximately 338 acres of this critical estuarine habitat 
will improve availability of aquatic resources throughout WRIA 7, Puget Sound, and beyond.  While 
restoration of the Bank site will provide other ecological benefits, increased and improved fish habitat 
will be one of the highest value benefits. Therefore, the reach of salmonid benefits was a primary 
consideration in defining the location and extent of the service area. The reach of the other ecological 
benefits that will be provided at the Bank site are also incorporated by the service area boundaries, and 
Bank credits can reasonably be expected to compensate for impacts to all ecological functions within the 
service area. See Appendix E for additional discussion of the ecological basis for the size and location of 
the service area.  

8.3 Methodology Used to Map the Service Area  
The limits of the proposed service area were selected based on the reach of the ecological benefits that 
will be provided by restoration of the Bank site, with the exception of two elements that were 
incorporated in response to feedback received when a Prospectus for the Bank was submitted to the IRT 
in 2010. One, consistent with the two other wetland banks located within WRIA 7, the proposed service 
area extends only to a 2500-foot elevation within WRIA 7 rather than including the entire WRIA or the 
lowland areas of the other WRIAs associated with Whidbey Basin. Two, the proposed service area has 
been reduced on the southern end to exclude any marine or land areas beyond WRIAs 6 and 7 (i.e., areas 
within WRIAs 8, 9, 10, 12, or 15, including Vashon and Maury Islands) rather than including all of the 
marine and coastal areas that will receive benefits from restoration of the Bank site throughout eastern 
Puget Sound. 
 
The Puget Sound Watershed Characterization Project (Characterization Project) was the primary tool used 
to map the limits of the service area. The Characterization Project is a decision support tool that provides 
information for regional, county, and watershed-based planning. It is comprised of a set of spatially 
explicit water and habitat assessments that compare areas (Assessment Units) within a watershed in terms 
of their relative value for protection or restoration. Assessment Units are groupings of smaller catchments 
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from the Salmon and Steelhead Habitat Inventory and Assessment Program. They are based primarily on 
gradient and confinement and reflect the processes that form and maintain stream segments (Ecology et 
al. 2013).  The assessments cover water resources (both water flow and water quality) and fish and 
wildlife habitats in terrestrial, freshwater and marine nearshore areas over the entire drainage area of 
Puget Sound (Ecology 2014b). 
 
The Characterization Project framework also defines and incorporates landscape groups, areas that have 
similar environmental characteristics, such as precipitation, landform, and/or geology. In the current 
version of the Characterization Project models, landscape groups are identified strictly on geographical 
position (e.g., coastal, lowland, and mountain).  
 
Specific marine and terrestrial habitats were included in the service area based on their proximity, 
geographic similarity, and functional similarity to the Bank site. The limits of the service area were 
mapped by combining WRIA boundaries, oceanic subbasin boundaries, and two map layers from the 
Characterization Project-- the Landscape Groups reference layer, and the Marine Shoreline Components 
habitat layer (Figure 7b). The marine portion of the service area includes the marine areas of WRIA 7, the 
marine areas of the adjacent affected WRIAs (3 and 5), and the marine areas of WRIA 6 that are also 
within Whidbey Basin. The terrestrial portion of the service area within WRIA 7 was defined by the 
boundaries of WRIA 7 and a 2,500-foot elevation topo line. The terrestrial limits of the service area in the 
adjacent affected WRIAs (3 and 5) were defined using the “coastal” and “delta” Landscape Groups in the 
Characterization Project. However, because the current version of this reference layer is defined strictly 
by geographical position, it is mapped too coarsely in the estuarine areas of the Skagit River, the 
Stillaguamish River, and the Duwamish River to accurately reflect the extent of marine/estuarine effects 
in these river deltas.  Therefore, the Marine Shoreline Components habitat layer was used to provide a 
more refined service area boundary in these river deltas. Finally, the service area was truncated at the 
northern end of Whidbey Basin to be consistent with the NOAA-Take Reduction Team’s five geographic 
regions of diversity and risk of Puget Sound Chinook populations (Puget Sound Action Team 2005).  
 
Other mapping sources reviewed in order to define and map the service area include Historical Change of 
Puget Sound Shorelines: Puget Sound Nearshore Ecosystem Project Change Analysis (Simenstad et al 
2011), GIS information about net shore-drift cells published by Ecology’s Shorelands and Environmental 
Assistance Program (Ecology 2002), and Washington State Ecoregions (Ecology 2007 and EPA 2010). 
The limits of the “coastal” landscape group described by the Characterization Project are generally 
consistent with the Process Units described in Simenstad et al 2011, and the net shore-drift cells described 
in Ecology 2002. The 2,500-foot service area boundary within WRIA 7 is consistent with Ecology’s 
ecoregion boundary between lowland forests (included in the service area) and highland forests (excluded 
from the service area).  
 
The limits of the proposed service area are not consistent with the freshwater and marine limits of the 
Whidbey Sub-Basin described in Simenstad et al 2011 (Appendix F-1). Although restoration of the Bank 
site may provide habitat benefits to this entire sub-basin region, the service area boundaries are more 
conservative; they are restricted to those areas that will receive appreciable benefits for coastal wildlife 
species. Likewise, the service area does not include the entire “in-kind” Level IV ecoregion habitat 
(Eastern Puget River Lowlands) in the vicinity of the Bank site (Appendix F-2). Again, although 
restoration of the Bank site may provide habitat benefits to this entire ecoregion, areas of potential impact 
along the coast were determined to be more appropriate for inclusion in the service area. Impacts in these 
areas may be more detrimental to wildlife populations benefiting from restoration of the Bank site than 
impacts in some of the other excluded ecoregion habitats. This is consistent with guidance in both the 
federal 2008 Mitigation Rule and the State 2009 Mitigation Bank rule which states that compensation for 
impacts to aquatic resources in coastal watersheds should also be located in a coastal watershed. 
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9.0 PERMANENT PROTECTION MECHANISM 
The Conservation Bank Agreement and the consent decree addressing Natural Resource Damages at Port 
Gardner for the site committed Wildlands and the Port of Everett to recording a conservation easement 
over the site to protect it from development in perpetuity. As a result, a conservation easement was 
recorded over the site on August 8, 2019. Conveyance of any interest in the property shall be subject to 
this conservation easement. Use prohibitions reflected in the easement preclude the site from being used 
for activities that would be incompatible with the intent of the easement. Any area not encumbered by the 
conservation easement will not be credited for use in this Bank.  

10.0 HOW THE BANK MEETS FEDERAL, STATE, AND LOCAL 
LAWS  
Prior to the commencement of habitat construction activities in 2008, all appropriate local, state, and 
federal permits or approvals were obtained. They have been updated, as appropriate, to keep the 
permits/authorizations current. Table 1 lists the current permits and approvals that have been obtained. 
Additional permits/authorizations necessary to complete the project will be obtained, as needed. In 
addition, a State Environmental Policy Act Determination of Non-Significance was prepared and retained 
by the Port. This document contains reference throughout describing how the Bank complies with the 
federal 2008 Mitigation Rule and the State 2009 Mitigation Bank Rule, and other federal, state, and local 
laws and rules.   
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Table 1. Permit Status and Environmental Documentation 

Permit/Authorization 
Agency ID # Date Current 

Permit/Authorization 
Issued 

Snohomish County Shoreline 
Exemption for the 
Conservation Bank 

Snohomish County 07-113515 CG/FZ 2-15-2008 

Snohomish County LDA 
Permit 

Snohomish County  19116546 LDA 12-05-2019 

Snohomish County Flood 
Hazard Permit  

Snohomish County 18120426 FHZ 8-28-2018  

USACE Nationwide Permit 
27 (includes Section 7 
consultation and Section 106 
compliance.) 

U.S. Army Corps of 
Engineers 

NWS-2007-1973 8-12-2008 
Extended on 1/9/2018 

Ecology Construction 
Stormwater Permit 

WA State Dept. of 
Ecology 

WAR-010676 6-16-2008 

Ecology 401 Water Quality 
Permit 

WA State Dept. of 
Ecology 

6195 11-7-2008 

Ecology Coastal Zone 
Management 

WA State Dept. of 
Ecology 

-- 11-7-2008 

WDFW Hydraulic Project 
Approval 

WA Dept. of Fish and 
Wildlife 

2018-4-869+01 12-21-2018 

WA SEPA Review for the 
Bank 

Port of Everett 2007-07 11-9-2007  

 
 

11.0 LONG-TERM MANAGEMENT 
A Management Plan has been developed and was approved by NOAA as part of the Conservation Bank 
Instrument. The Management Plan identifies both interim and long-term management and monitoring 
activities. Wildlands will act as the Bank Manager and will be responsible for managing the Bank 
pursuant to the terms of the Management Plan. An endowment account will be established and utilized to 
fund the long-term maintenance and monitoring of the Bank. If changes to the Management Plan and/or 
the endowment fund are necessary to meet the requirements of the mitigation bank, they will be 
incorporated.   

12.0 QUALIFICATIONS 

12.1 Sponsor  
The Port of Everett has successfully completed a number of estuarine restoration projects over the last 
several decades, most notably the Union Slough restoration project, a 24-acre estuarine marsh complex 
restoration project located in the Snohomish River Estuary east of the Bank site.  
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Wildlands is a habitat development and land management company dedicated to the restoration and 
preservation of natural lands and special-status species habitats. The company’s primary mission is the 
acquisition, restoration, and management of open space. Established in 1991, Wildlands is a national 
leader in establishing wetland mitigation banks, fish conservation banks, and other special-status species 
conservation banks that protect wildlife habitat in perpetuity. The company is credited with: the first fish 
conservation bank created for the protection of Chinook salmon, steelhead, delta smelt and longfin smelt; 
and the first conservation banks for vernal pool species, red-legged frog, valley elderberry longhorn 
beetle, and giant garter snake.  Wildlands has implemented over 75 large-scale mitigation and 
conservation projects covering over 45,000 acres, with nearly 30 mitigation and conservation banks 
currently active throughout Washington, Oregon, and California. Wildlands applies a comprehensive 
watershed and ecosystem approach to fulfilling mitigation banking and conservation projects. As a land 
owner and bank/preserve operator, Wildlands assumes the responsibility for mitigation success. 

Wildlands has led the following mitigation projects in the Pacific Northwest: 
• Hylebos Creek Estuary Habitat Restoration Project, City of Tacoma, Washington 
• Blackjack Creek Wetland Mitigation Site, Kitsap County, Washington 
• Nookachamps Wetland Mitigation Bank, Skagit County, Washington 
• Alder Creek Restoration Project, Multnomah County, Oregon 
• Rogue Valley Conservation and Mitigation Bank, Jackson County, Oregon 

12.2 Design Team 
Wildlands has a team of experts that cover all aspects of mitigation banking and land conservation 
including restoration ecologists, wildlife biologists and botanists, regulatory permitting specialists, land 
and range managers, conservation planners, licensed landscape architects, certified public accountants, 
GIS analysts, and real estate specialists. Staff and consultants who have been integral to the Bank design 
include the following: 
 
Julie Mentzer is Wildlands’ Pacific Northwest Regional Director of Environmental Operations. She  
has over 18 years of professional experience in the management of natural resources, and over eight years 
working in restoration and habitat banking in California, Oregon, and Washington. She has worked on 23 
restoration or mitigation projects, and she is currently managing several mitigation projects involving the 
restoration of wetlands and habitat for endangered and threatened salmonids in the Pacific Northwest.  
 
Jeff Novak is a licensed landscape architect, a licensed professional engineer, Wildlands’ Director of 
Design-Build, and he leads the design team staff in the development of restoration plans and construction 
oversight. He has over 14 years of experience working for Wildlands in restoration and habitat banking in 
California, Oregon, and Washington. He has worked on over 55 restoration or mitigation projects, and is 
currently directing design and construction operations for several projects involving the restoration of 
wetland and special-status species habitats in Washington, Oregon, and California.  
 
 
 
David Dicks is an environmental attorney and facilitator specializing in salmon recovery, environmental 
mitigation, and other natural resource projects around the Puget Sound. He has expertise in Endangered 
Species Act and Clean Water Act laws.  David was the first Executive Director of the Puget Sound 
Partnership and was instrumental in the development of the Puget Sound Action Agenda - the science 
based roadmap for Puget Sound cleanup.  David has worked with Wildlands for 4 years on several 
mitigation and conservation bank projects throughout the Pacific Northwest. 
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Golder Associates conducted geotechnical studies for the project, created the dike design, and designed 
the stormwater system. Golder has multi-disciplinary teams and services comprised of experienced 
engineers and technologists in the earth sciences. Management and development of projects along the 
world's coasts and offshore require an understanding of the physical processes. Golder has a strong 
knowledge base in flood and natural hazard mitigation. They provide services in Coastal Engineering, 
Geomorphology, and Oceanography, including flood risk mitigation, diking, river training works, debris 
flood/debris flow training berms, etc. Examples of projects that they have worked on in the region 
include: 

• Mt. Vernon Levees Geotechnical Investigation, Mt. Vernon, WA 
• Burlington Levee Geotechnical Investigation, Burlington, WA 
• Littoral Drift Restoration Project, Benson Beach, Pacific County, WA 
• Coastal Engineering Analysis, Westport, WA 
• Snoqualmie Casino Geotechnical Characterization, Design, and Construction, Snoqualmie, WA 
• Geophysical Investigation for the HDD Crossing, Northwestern Lake, White Salmon River, WA 
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